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USDA FOREST SERVICE SOUTHWESTERN REGION 

Current Status of New Mexico CERCLA Projects-December 14.1999 

Nacimiento Mine Site; Santa Fe National Forest; Cuba, New Mexico: 

Mixed Land Ownership-
NM State Land Office (NMSLO), Private, and USDA FOREST SERVICE 
Agencies Involved-
NM Environment Department, NMSLO, USDA FOREST SERVICE, Environmental 
Protection Agency Region 6, U.S. Fish and Wildlife. 

Kirk Minckler, USDA Office ofthe General Counsel, (303) 275-5549, and Arnold 
Rosenthal, Department of Justice, are working on an MOU with EPA, Pam Travis, 
attomey. The purpose ofthe MOU is to establish the Forest Service as the lead agency so 
that the FS may conduct work on the private land. The FS does not have jurisdiction on 
the private land so it does not have the authority to operate outside its jurisdiction. 

Kirk is also working with NM State Land Office, Kelly Brooks, attomey, to complete the 
Joint Powers Agreement between the FS and NMSLO. This is almost done. 

These two documents must be in place before we can proceed with negotiations for an 
Engineering Evaluation/Cost Analysis (EE/CA). 

Kirk will conduct a thorough research ofthe PRP study and report to the FS ofthe next 
step with the PRP issue. 

On August 5,1999, the site was split into two operable units: Surface Removal Action 
and Groundwater Remedial Action. 

NMED Counsel is pursuing LTI/Signorello in a lawsuit due to their violation ofthe 
Discharge Permit issued in 1983. 

San Mateo Uranium Mine; Cibola National Forest; Grants, New Mexico: 

This is an inactive uranium mine. There is a fair amount of radioactivity at the site. The 
next step is the development ofthe ARARs and the EE/CA. This is a docketed site. 

On October 21,1999, Kirk Minckler, Bobbi Baca, and Maria McGaha met with the PRPs 
in Denver, CO to discuss the possibility of entering into an AOC for the performance of 
the EE/CA. As a result, a Technical Committee (TC) was assembled to further evaluate 
the risks, the ARARs, and the cleanup levels for the site. The TC is currently working on 
these efforts. Technical contacts have been established with EPA Region 6 and 8 in an 
attempt to research and determine the cleanup levels for the site. The USDA FOREST 
SERVICE, NMED, and the PRPs will meet on January 7, 2000 to present and discuss the 



objectives and potential altematives for cleanup ofthe site. The timeline for this site is as 
follows: 
January 2000: PRPs develop a workplan for the EE/CA 
Febmary 2000: AOC is signed by USDA FOREST SERVICE and the PRPs. 
April 2000: Complete EE/CA, and begin the Action Memo 
Fall 2000: Begin cleanup. 

Red River (Bitter & Pioneer Creeks, Hansen, Hot-n-Tot drainages; Carson NF; 
Taos, New Mexico: 

This is a watershed approach to addressing impacts from inactive mines. A Removal 
Preliminary Assessment is almost done. The Sampling and Analysis was done this past 
summer. NMED is currently working on this site. 

Silver Creek Watershed; Glenwood Ranger District; Gila National Forest: 

This is an inactive gold and silver mine. The Mogollon Mining District dates back to the 
mid-1800's and was a significant gold and silver mining area, with several thousand 
people living and working there. The topography is extremely mgged and consists of 
steep drainages cutting through rocky canyons with some perennial streams. A large 
portion ofthe watershed consists of patented land. The largest mines are on the patented 
land. The Fanny Hill is by far the largest, with tailings cascading down the steep slopes 
into Silver Creek. A 20 plus foot high concrete dam in Silver Creek is completely silted 
up with tailings below the mine. Tailings are evident in Silver Creek down to the 
confluence with the San Francisco River, approximately 8 miles below Mogollon. The 
New Mexico Environment Department has done some sampling ofthe sediments. 

A Removal Preliminary Assessment will be completed in the spring of 2000. Sampling 
will be done on public land, though this site is adjacent to private land parcels. If tiie 
RPA determines that there is a release or a threat of release to the environment, the FS 
will pursue a Non-Time Critical Removal; the FS will need EPA's Region 6 involvement 
at this site due to its proximity to private land. 

Other Sites in which the FS will be conducting a Removal Preliminary Assessment: 

Rosedale Mine, Cibola National Forest, Magdalena, New Mexico. 
Black Goose Mine, Cibola National Forest, Magdalena, New Mexico. 
Esperanza Mine, Carson National Forest, Taos, New Mexico 
Double Jerry Uranium Mine; Cibola National Forest, Grants, New Mexico 
Shuree Ponds Diesel Spill; Carson National Forest; Questa, New Mexico 
Parsons Mine, Lincoln NF, Smokey Bear Ranger District 

Other Issues: 

-Illegal dumping on National Forest System lands 



-Discuss the possibility of a broad Interagency Agreement (I AG) under which separate 
addums could be issued site by site. (lAG would allow for transfer of $) 

-Regular 106 meetings 

-Docket review meetings 
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numerous intermittent seeps to the Red River and travels in the shallow alluvium. The group 
added that the proposed permit's requirements for installing french drains at a few seeps is 
inadequate and will not protect water quality as it ignores subsurface flows. 

RESPONSE 

As explained above in Response to Issue Number 34, EPA believes water quality in the 
Red River will be protected by the fmal permit, which prohibits the discharge of pollutants from 
point source mining operations through a hydrologic connection to the Red River. The seepage 
interception system required by the permit incorporates processes commonly used at mines to 
capture subsurface flows, and as described in detail in the Response to Issue Number 28, utilizes 
methods best suited to conditions at Molycorp. 

ISSUE NUMBER 36 

Amigos Bravos commented that regulating discharges as they enter the Red River and 
after the tributary ground water is contaminated is a reflection of EPA's subscription to "conduit 
theory." The group stated that the Agency issued Molycorp a permit for discharges occurring 
from waste rock piles because there is a direct hydrologic connection through groundwater to the 
receiving stream. Thus, EPA perceives that tributary groimd water is a condiiit by which 
pollutants are transported to the Red River and that the ground water is not a water ofthe U.S. 
Amigos Bravos stated that EPA's approach is inconsistent with the Tenth Circuit court's analysis 
in a number of relevant cases and added that it is clear that tributary ground water must be , .• 

EPA is still considering the issue of whether ground water is a water ofthe U.S., and will 
continue to investigate the issue. In the meantime, however, the Agency believes it more critical 
to take immediate action to protect the surface water, the Red River. Toward that end, the 
Agency is continuing to investigate the impact of Molycorp's mining operations on the Red 
River. It has been established that groundwater in the area is contaminated and that contaminated 
groundwater is reaching the river. However, the exacfSoitfcrof tfusngonti^^Mtion is still under 
-invfi,stiCTtLon. EPA Region 6, through its Superfund Division, is currently exploring the potential 
impact of mine-related pollution on the river and its relationship to pollution potentially 
emanating from erosignal scars in the area. Despite tha-lack of definitiye.an5avefs-en-smne ' ^ 
issues^ however, EPA believes that it has been established that the potential migration of / } 
pollutants from Molycyfirp's mining activities to the Red River via ground water that is ^ 

c.M'^ hydrologically connedted to the river poses a threat to the river, and that therefor^l^e critical 
issu^facing the AgerKjyat-tfaia timo is the elimination of this threat. In order to address this issue, 
EPA is requiringfhepermittee to implement Best Management Practices consisting of french 
drainsf and if necessa}[y, ground water withdrawal wells to intercept any pollutants traceable to 



-̂ '̂ -̂̂ 4̂̂  
point source mining operations before they reach the Red River. Although EPA believes this is a 
significant step toward addressing water pollution problems present in th^ vicinity of Molycorp's 
Questa, New Mexico mine, the Agency's action today in no way precludes the Agency from 
taking additional steps in the future as new information becomes available^ Case law supports the 
proposition that agencies may address a problem one step at a time. See Hazardous Waste 
Treatment Council v. EPA. 861 F.2d 277 (D.C. Cir. 1988), cert denied, 45̂ 0 U.S. 1106(1989); 
United Technologies Corp. v. EPA. 821 F.2d 714, (D.C. Cir. 1987); Environmentai Defense Fund 
V. EPA. 598 F.2d 62 (D.C. Cir. 1978). 
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Acid Mine Drainage Prediction 

DISCLAIMER AND ACKNOWLEDGEMENTS 

This document was prepared by the U.S. Environmental Protection Agency 
(EPA). The mention of company or product names in this document is not 
to be considered an endorsement by the U.S. Govemment or by the EPA. 

This technical document consists of a brief review of acid fonning 
processes at mine sites, followed by a summary ofthe current methods used 
to predict acid formation, selected state regulatory requirements, and case 
histories. This report was distributed for review to the U.S. Department of 
the Interior's Bureau of Mines and Bureau of Land Management, the U.S. 
Department of Agriculture's Forest Service, the Interstate Mining Compact 
Commission, the American Mining Congress, the Mineral PoUcy Center, 
representatives of state agencies, and public interest groups. EPA is 
grateful to all individuals who took the time to review this technical 
document. 

The use ofthe terms "extraction," "beneficiation," and "mineral processing" 
in this document is not intended to classify any waste stream for the 
purposes of regulatory interpretation or application. Rather, these terms are 
used in the context of common industry terminology. 
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ACID M I N E D R A I N A G E P R E D I C T I O N 

1. INTRODUCTION 

The U.S. Environmental Protection Agency (EPA), the states, and the Federal Land Management Agencies 

all need better tools to manage acid mine drainage at mine sites. This report examines acid generation 

prediction methods as they apply to non-coal mining sites. Following a brief review of acid fonning 

processes at mine sites, the report summarizes the current methods used to predict acid formation including 

sampling, testing, and modeling. Selected State requirements for testing the potential of mining wastes to 

generate acid are summarized. Case histories fi'om active mining sites and sites on the Superfund National 

Priorities List (NPL) are also presented. It is hoped that this report will assist states and the mining industry 

in their use of predictive methods. The Agency has not yet determined whether any one method is more 

accurate than another. This report also does not incorporate material presented at the Third Intemational 

Conference on the Abatement of Acidic Drainage, held in Pittsburgh, Pennsylvania, in April 1994. The 

Agency is preparing additional reports to update this infomiation, including a dociunent containing extended 

simmiaries of selected papers presented at the conference. 

The formation of mine acid drainage and the contaminants associated with it has been described by some as 

the largest environmental problem facing the U.S. mining industry (U.S. Forest Service 1993, Ferguson and 

Erickson 1988, Lapakko 1993b). Commonly referred to as acid rock drainage (ARD) or acid mine drainage 

(AMD), acid drainage from mine waste rock, tailings, and mine structures such as pits and underground 

workings is primarily a function ofthe mineralogy ofthe rock material and the availabihty of water and 

oxygen. Because mineralogy and other factors affecting the potential for AMD formation are highly variable 

firom site to site, predicting the potential for AMD is currently difficult, costly, and of questionable rehabihty. 

The U.S. Forest Service sees the absence of acid prediction technology, especially in the context of new 

mining ventures, as a major problem facing the future of metal mining in the westem United States (U.S. 

Forest Service 1993). 

Acid mine drainage from coal and mineral mining operations is a difficult and costly problem. In the eastem 

U.S., more than 7,000 kilometers of streams are affected by acid drainage fi-om coal mines (Kim et al. 1982). 

In the westem U.S., the Forest Service estimates that between 20,000 and 50,000 mines are currently 

generating acid on Forest Service lands, and that drainage firom these mines is impacting between 8,000 and 

16,000 kilometers of streams (U.S. Forest Service 1993). In addition to the acid contribution to surface 

waters, AMD may cause metals such as arsenic, cadmium, copper, silver, and zinc to leach from mine wastes. 

According to the Forest Service, the metal load causes environmental damage, and is of greater concem than 

the acidity in environmental terms. 
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Acid mine drainage prediction tests are increasingly relied upon to assess the long-term potential of acid 
generation. This concem has developed because ofthe lag time at existing mines between waste 
emplacement and observation of an acid drainage problem (Univ. of Califomia, Berkley 1988). The issue of 
long-term, or perpetual care of acid drainage at historic mines and some active mines has focussed attention 
on the need for improving prediction methods and for early assessment ofthe potential during the exploratory 
phase of mine development. In addition to many other mines, examples of three mine sites where the 
potential to generate acid was either not considered or not expected but later developed include: Cypms 
Thompson Creek in Idaho; the Newmont Gold Company's Rain Mine in Nevada; and the LTV Ehmka Mine 
in Mirmesota. Case studies for these mines are presented in Section 4.0 of this report. Also included are 
short case studies of four sites on the NPL due, in part to acid drainage (U.S. EPA 1991). 

Wastes that have the potential to generate acid as a result of metal mining activity include mined material 
such as spent ore from heap leach operations, tailings, and waste rock units, including overbiu-den material. 
While not wastes or waste management units, pit walls in the case of surface mining operations, and the 
underground workings associated with underground mines and subgrade ore piles, also have the potential to 
generate ARD. 

As mineralogy and size variables change, the abiUty to accurately predict the acid potential becomes quite 
difficult (Brodie, et al. 1991). Waste rock piles and subgrade ore piles, when left onsite, are both 
characterized by wide variation in mineralogy and particle size. Changes in these variables appear to 
influence drainage water quahty (Doepker 1993). Coarse grain material allows air circulation; however, fine 
grain material exposes more surface area to oxidation (Ferguson and Erickson 1988). Drainage water quality 
from waste rock piles at several mines in British Columbia have demonstrated wide variabihty. Research at 
these sites focussed on variables affecting the frequency of acid effluent observed in permit-related 
monitoring (British Columbia AMD Task Force, 1990). The results reflect the diurnal and seasonal 
fluctuations in drainage quality as well as variation in mineralogy and particle size common to waste rock 
piles. In contrast, drainage from tailing impoundments are more likely to carry a more uniform contaminant 
load due to their more imiform mineralogy and texture. Table 1 
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Table 1. Comparison of Acid Rock Drainage Factors In Waste Rock Piles and 
Tailings Impoundments 

. Acid Generation 
Factors Affecting 

Sulphide Source 

Particle Size 

pH Variation 

Initiation Of 
Rapid Oxidation 

Oxygen Entry 

ARD Releases 

Waste Rock Piles Tailings Impoundment 

Variable in concentrati( irand locaGlnmditions uniform, of^en with 
Conditions may vary from sulphide very high sulphide content, 
rich to basic over short distances. 

Average rock size typic aHy greatefTailings may be 100% less than 
than 20 cm (but highly variable). 0.2mm. 

Highly variable conditi 
distances. 

Usually starts immediately after first 
rock is placed (in "trigger" spots). 

pid along preferential flow paths. 
Seasonal variations in flow path 
"flushes" out stored products resulting 
in concentration peaks. 

Large infiltration result 
seepage from toe and to groundwater. 
Rapid release following generation, 
sometimes with both neutralized and 
acid ARD seeps. 

>ns over shBririy uniform conditions with a 
few major horizontal zones. 

• Usually starts after tailings 
placement ceases at end of mine 
life. 

Seepage slow and uniform. 
• Reduced flow path variation and 

stored product "flushing." 

ng in largeLarge early top surface ARD 
runoff. 

• Lower infiltration. 
Gradual transition in seeps from 
process water to neutralized 
ARD to low pH ARD. || 

(Source: Brodieet al., 1991)toS 
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compares acid rock drainage factors of waste rock piles and tailings impoundments. In examining this table, 
it is important to note that diffiision of oxygen into water is slow and, therefore, oxidation of iron sulfide is 
inhibited until the water level drops, which can occur periodically or seasonally in some cases. 

1.1 Oxidation of Metal Sulfides 

Acid is generated at mine sites when metal sulfide minerals are oxidized. Metal sulfide minerals are present 
in the host rock associated with most types of metal mining activity. Prior to mining, oxidation ofthese 
minerals and the formation of sulfuric acid is a function of natural weathering processes. The oxidation of 
undisturbed ore bodies followed by release of acid and mobihzation of metals is slow. Discharge from such 
deposits poses little threat to receiving aquatic ecosystems. 

Extraction and beneficiation operations associated with mining activity increase the rate of these same 
chemical reactions by exposing large volumes of sulfide rock material with increased surface area to air and 
water. 

The oxidation of sulfide minerals consists of several reactions. Each sulfide mineral has a different oxidation 
rate. For example, marcasite and framboidal pyrite will oxidize quickly while crystalline pyrite will oxidize 
slowly. For discussion purposes, the oxidation of pyrite (FeSj) will be examined (Manahan 1991). Other 
sulfide minerals are identified in Table 2. 

Table 2. Partial List of Sulfide Minerals 

Mineral 

Pyrite 

Marcasite 

Chalcopyrite 

Chalcocite 

Sphalerite 

Galena 

Millerite 

Pyrrhotite 

Arsenopyrite 

Ciimabar 

Composition 

FeSj 

FeS, 

CuFeS, 

CujS 

ZnS 

PbS 

NiS 

Fe,.,,S (where 0<x<0.2) 

FeAsS 

HgS 

(Source: Ferguson and Erickson 1988) 

2FeSj(s) + 2H2O + 7O2 ~> 4H* + 4S04 -̂ + 2Fê '̂  
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In this step, Sj^' is oxidized to form hydrogen ions and sulfate, the dissociation products of sulfuric acid in 

solution. Soluble Fe^* is also firee to react further. Oxidation ofthe ferrous ion to ferric ion occurs more 

slowly at lower pH values: 

4Fe '̂̂  + O2 + 4 i r ~> 4Fe^* + 2H2O 

At pH levels between 3.5 and 4.5, iron oxidation is catalyzed by a variety of Metallogenium, a filamentous 

bacterium. Below a pH of 3.5 the same reaction is catalyzed by the iron bacterium Thiobacillus 

ferrooxidans. Other bacteria capable of catalyzing the reaction are presented in Table 3. If the ferric ion is 

formed in contact with pyrite the following reaction can occur, dissolving the pyrite: 

2FeS2(s) + 14Fe'* + 8HjO ~> 15Fe'* + 2S04^- + 16H* 

This reaction generates more acid. The dissolution of pyrite by ferric iron (Fe'*), in conjunction with the 

oxidation ofthe ferrous ion constitutes a cycle of dissolution of pyrite. Ferric iron precipitates as hydrated 

iron oxide as indicated in the following reaction: 

Fe'* + 3H2O <--> Fe(0H)3(s) + 3H* 

Fe(0H)3 precipitates and is identifiable as the deposit of amorphous, yellow, orange, or red deposit on stream 

bottoms ("yellow boy"). 

Table 3. Sulfide Ore Bacteria and Their Growth Conditions 

Microorganism 

Thiobacillus thioparus 

T. ferrooxidans 

T. thiooxidans 

T. neapolitanus 

1 T. denitriftcans 

T. novellus 

T. intermedius 

T. perometabolis 

Sulfolobus acidocalderius 

Desulfovibrio desulfuricans 

pH 

4.5-10 

0.5-6.0 

0.5-6.0 

3.0-8.5 

4.0-9.5 

5.0-9.2 

1.9-7.0 

2.8-6.8 

2.0-5.0 

5.0-9.0 

Temp., °C 

10-37 

15-25 

10-37 

8-37 

10-37 

25-35 

25-35 

25-35 

55-85 

10^5 

Aerobic 

+ 

+ 

+ 

+ 

+/-

+ 

+ 

+ 

+ 

-

Nutrition 

autotrophic 

It 

II 

• 

tl 

If 

If 

ft 

II 

heterotrophic 

(Source: Thompson 1988) 
1.2 Source of Acid and Contributing Factors 
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The potential for a mine to generate acid and release contaminants is dependent on many factors and is site 

specific. Ferguson and Erickson identified primary, secondary, and tertiary factors that control acid drainage. 

These factors provide a convenient structure for organizing the discussion of acid formation in the mining 

environment. Primary factors involve production ofthe acid, such as the oxidation reactions. Secondary 

factors act to control the products of the oxidation reaction, such as reactions with other minerals that 

consume acid. Secondary factors may either neutrahze acid or react with other minerals. Tertiary factors 

refer to the physical aspects ofthe waste management unit (e.g., pit walls, waste rock piles, or taiUngs 

impoundments) that influence the oxidation reaction, migration ofthe acid, and consumption. Other 

downstream factors change the character ofthe drainage by chemical reaction or dilution (Ferguson and 

Erickson 1988). These downstream factors are beyond the scope of this paper and are not discussed herein. 

Primary factors of acid generation include sulfide minerals, water, oxygen, ferric iron, bacteria to catalyze the 

oxidation reaction, and generatedheat. Some sulfide minerals are more easily oxidized (e.g., framboidal 

pyrite, marcasite, and pyrrhotite) and hence, may have a greater impact on timing and magnitude during acid 

prediction analysis compared to other metal sulfides. Also important is the physical occurrence of the sulfide 

mineral. Well crystallized (euhedral) minerals will have smaller exposed surface areas than those that are 

disseminated. 

Both water and oxygen are necessary to generate acid drainage. Water serves as both a reactant and a 

medium for bacteria in the oxidation process. Water also transports the oxidation products. A ready supply 

of atmospheric oxygen is required to drive the oxidation reaction. Oxygen is particularly important to 

maintain the rapid bacterially catalyzed oxidation at pH values below 3.5. Oxidation of sulfides is 

significantly reduced when the concentration of oxygen in the pore spaces of mining waste imits is less than 1 

or 2 percent. Different bacteria are better suited to different pH levels and other edaphic factors (edaphic 

factors pertain to the chemical and physical characteristics ofthe soil and water environments). The type of 

bacteria and their population sizes change as their growth conditions are optimized (Ferguson and Erickson 

1988). Table 3 identifies some ofthe bacteria involved in catalyzing the oxidation reactions and their growth 

conditions. 

The oxidation reaction is exothermic, with the potential to generate a large amount of heat, and therefore 

thermal gradients within the unit. Heat fi-om the reaction is dissipated by thermal conduction or convection. 

Research by Lu and Zhang (undated) on waste rock using stability analysis indicates that convective flow can 

occur because ofthe high porosity ofthe material. Convection cells formed in waste rock would draw in 

atmospheric air and continue to drive the oxidation reaction. Convection gas fiow due to oxidation of sulfide 

minerals depends on the maximum temperature in the waste rock. The maximum temperature depends on 

ambient atmospheric temperature, strength ofthe heat source, and the nature ofthe upper boundary. If the 

sulfide waste is concentrated in one area, as is the case with encapsulation, the heat source may be very 

strong. 
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Secondary factors act to either neutralize the acid produced by oxidation of sulfides or may change the 
effluent character by adding metals ions mobilized by residual acid. Neutralization of acid by the alkalinity 
released when acid reacts with carbonate minerals is an important means of moderating acid production. The 
most common neutralizing minerals are calcite and dolomite. Products firom the oxidation reaction (hydrogen 
ions, metal ions, etc.) may also react with other non-neutraUzing constituents. Possible reactions include ion 
exchange on clay particles, gypsum precipitation, and dissolution of other minerals. Dissolution of other 
minerals contributes to the contaminant load in the acid drainage. Examples of metals occurring in the 
dissolved load include aluminum, manganese, copper, lead, zinc, and others (Ferguson and Erickson 1988). 

Some ofthe tertiary factors affecting acid drainage are the physical characteristics ofthe material, how acid 
generating and acid neutralizing materials are placed, waste, and the hydrologic regime in the vicmity. The 
physical nature ofthe material, such as particle size, permeability, and physical weathering characteristics, is 
important to the acid generation potential. Particle size is a fundamental concem since it affects the surface 
area exposed to weathering and oxidation. Surface area is inversely proportional to particle size. Very coarse 
grain material, as is found in waste dumps, exposes less surface area but may allow air and water to penetrate 
deeper into the unit, exposing more material to oxidation and ultimately producing more acid. Air circulation 
in coarse material is aided by wind, changes in barometric pressure, and possibly convective gas flow caused 
by heat generated by the oxidation reaction. In contrast, fine-grain material may retard air and very fine 
material may limit water flow; however, finer grains expose more surface area to oxidation. The relationships 
between particle size, surface area, and oxidation play a prominent role in acid prediction methods. As 
materials weather with time, particle size is reduced, exposing more surface area and changing physical 
characteristics ofthe imit. Though difficult to weigh, each ofthese factors influences the potential for acid 
generation and are therefore important considerations for the long-term (Ferguson and Erickson 1988, Lu and 
Zhang undated). 

The hydrology ofthe area surrounding mine workings and waste units is also important in the analysis of acid 
generation potential. When acid generating material occurs below the water table, the slow diffiision of 
oxygen in water retards acid production. This is reflected in the portion of pits or underground workings 
located below the water table. Where mine walls and underground workings extend above the water table, the 
flow of water and oxygen in joints may be a source of acid. A similar relationship is evident with tailings, 
which are typically fme grained and disposed of subaqueously; the slow diffiision of oxygen inhibits 
formation of acid. However, since tailings are placed in either raised or valley impoundments, they are likely 
to remain saturated for only a hmited period of time during mine operation. Following mine closure, the fi-ee 
water surface in the impoimdment may be drawn down substantially, favoring AMD conditions. 

The spatial distribution of mining wastes in units, or waste placement, affects acid generation potential. For 
example, the distribution of acid generating wastes with neutralizing wastes may be controlled by the stacking 
sequence. Calcareous material may be mixed with or placed above sulfidic wastes to buffer acid production 
or provide alkalinity to infiltrating solution prior to contact with acid generating wastes. An altemative to 
layering or mixing is encapsulation. This technique attempts to isolate acid generating wastes fi^om oxygen 
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and water, thereby reducing its potential to produce acid. It is imclear if encapsulation is feasible over the 

long-term. 

Wetting and drying cycles in any ofthe mine workings or other waste management units will affect the 
character of any acid drainage produced. Frequent wetting will tend to generate a more constant volume of 
acid and other contaminants as water moves through and flushes oxidation products out ofthe system. The 
build-up of contaminants in the system is proportional to the length of time between wetting cycles (Ferguson 
and Erickson 1988, Doepker 1993). As the length ofthe dry cycle increases, oxidation products will tend to 
accumulate in the system. A high magnitude wetting event will flush accumulated contaminants out ofthe 
system. This relationship is typical of the increase in contaminant load observed following heavy 
precipitation for those areas having a wet season. 
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2. ACID GENERATION PREDICTION 

The objectives of predictive testing are to: (1) determine if a discrete volume of mining waste will generate 
acid and (2) predict the quaUty ofthe drainage based on the rate of acid formation measured (CaUforaia 
Mining Association 1991). There are two important points that must be considered when evaluating the acid 
generation potential of a rock material. The first is how to collect samples from the field for use in analytical 
testing. The second is which analytic test method should be used. Both points have a profound impact on the 
reUabiUty of analytical tests. Results fi'om any analytical test are only as reUable as the samples used for the 
test. Once the sampling strategy is selected, an appropriate analytical method (or methods) can be selected. 
Methods used to predict the acid generation potential are classified as either static or kinetic. Factors 
affecting the selection of the sampling regime and analytical method include an existing knowledge of the 
geology, costs, and length of time available to conduct the test. This section wiU examine sample 
methodology and analytic tests used to predict acid generation potential. 

The foUowing Ust of components describes the soUd phase composition and reaction environment of sulfide 
minerals. Potential contaminants are included to indicate their importance in the scope of acid generation. 
These components should be kept in mind while evaluating information on acid generation potential. 

Components affecting the total capacity to generate acid are characterized by: 

• Amount of acid generating (sulfide) minerals present [Note: assumes total reaction of sulfide 
minerals] 

• Amount of acid neutralizing minerals present 

• Amount and type of potential contaminants present. 

Components affecting the rate of acid generation include: 

• Type of sulfide mineral present (including crystal form) 

• Type of carbonate mineral present (and other neutralizing minerals, as appropriate) 

• Mineral surface area avaUable for reaction 

Occurrence ofthe mineral grains in the waste (i.e., included, Uberated) 
Particle size ofthe waste 

• AvaUable water and oxygen 

• Bacteria. 

Analytical tests used to assess a material's acid generation potential are either static or kinetic in nature. A 

static test determines both the total acid generating and total acid neutralizing potential of a sample. The 
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capacity ofthe sample to generate acidic drainage is calculated as either the difference ofthe values or as a 
ratio of the values. These tests are not intended to predict the rate of acid generation, only the potential to 
produce acid. Static tests can be conducted quickly and are inexpensive compared to kinetic tests. Kinetic 
tests are intended to mimic the processes found at muiing sites, usually at an accelerated rate. These tests 
require more time and are considerably more expensive than static tests. Data from the tests are used to 
classify wastes or materials according to their acid generating potential. This information can be coUected 
and evaluated during the economic analysis of mines in their exploratory phases. Based on this information, 
decisions can be made with respect to specific mitigation practices for existing mines. 

In this discussion, it wiU be useful to keep in mind sources of information needed to assess acid potential. 
Some of the primary and secondary factors that affect the drainage character firom waste management units 
are presented in Table 4. The variables identified may be appropriate when considering other than waste 
units, such as mine pits and underground workings. 

Table 4. Sources of Information on Acid Generation Potential for New and Operating Mines 

1 Information Type 

Mine Rock Classification 

Mine Rock Distribution 

Acid Generation, Leaching 
Potential 

Drainage Water Quality 

New Mine 

• Outcrop exposures 
• Exploration drill samples, logs 
• Geological sections 
• Core assays 

• Mine planning 

• Static testing 
• Short term leach extractions 
• Mineralogy 
• Site comparisons 

Kinetic testing 
• Background water quality 

Operating Mine 

• Outcrop and excavation exposures 
• Drill core 
• Production sampling 
• Core assays 
• Specific sampling from working 

areas and piles 

• Mine plaiming 
• Mine rock placement records 
• Pit and underground plans and 

exposures 
• Pile surveys 
• Pile drilling and sampling 
• Site personnel 

• Observation of old cores 
• Field sampling 
• Static testing of distinct sub-units 

from working areas 

• Regular monitoring 
• Seep surveys 
• Kinetic testing 
• Leach extraction 

(Source: Modified from Robertson and Broughton, undated) 

Efforts by both the mining industry and state regulatory agencies to develop the best protocols for sampling 

and/or analytical methods to predict acid generation potential have demonstrated that site specific conditions 

(e.g., cUmate and geology) dictate a case-by-case approach when evaluating acid potential. This is 

compUcated by the fact that a variety of research efforts on different methods by the Bureau of Mines, EPA, 
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and the Canadian Mine Environment Neutral Drainage (MEND), as weU as those used by mining companies 

and their consultants, make comparison of data difficult. Several authors have conducted comparative 

evaluations of predictive tests (Lapakko 1992, Bradham and Caruccio 1990, Coastech 1989). Kim Lapakko 

ofthe Minnesota Department of Natural Resources has conducted comparative evaluations of static and 

kinetic test methods using a range of rock types. Bradham and Caruccio conducted a comparative study on 

tailings. 

When evaluating the acid generation potential, a phased testing plan selects samples appropriate for the detail 

needed (CaUfomia Mining Association 1991). This approach aUows investment in acid prediction testing to 

be commensurate with a deposit's economic potential and saves time and expense associated with 

unnecessary tests. Sampling and testing should be an iterative process, coUecting, testing, and evaluating a 

small amount of information to establish the acid generation potential. Based on the preliminary fmdings, 

subsequent sampling and testing can be selected to refme the information as needed. 

The typical steps in predicting the acid forming potential, as described in summary documents on the subject, 

are listed below (CaUfomia Mining Association 1991, British Columbia AMD Task Force 1989): 

1. Define the geologic (or Uthologic) units that wiU be encountered during mining. Describe the 
geology and mineralogy ofthese imits in detaU. 

2. Develop a sampling plan based on understanding of geology (rock mass, etc.). CoUect samples to 
represent ranges of compositional variation within a rock unit (see Lapakko 1988,1990a). 

3. Select static or kinetic tests and evaluate potential for acid formation. 

4. Evaluate sampling criteria and conduct additional kinetic tests as required. 

5. Develop a model as appropriate. 

6. Based on findings, classify geologic (Uthologic) units as acid, non-acid forming, or uncertain. 
(Note: the potential to produce acid may vary within a given geologic unit.) 

2.1 Sampling 

Selection of samples has important impUcations for subsequent acid prediction testmg. The piupose of 

testing rock material is to allow classification and planning for waste disposal based on the predicted drainage 

quality from that material. Samples must be selected to characterize both the type and volume of rock 

materials and also accoimt for the variabUity of materials that wUl be exposed during mining. When to 

collect samples for testing is an equally important consideration. Researchers agree that sampling and testing 

should be concurrent with resource evaluation and mine plaiming (Lapakko 1990a, British Columbia AMD 

Task Force 1989). Sampling techniques used to evaluate recoverable mineral resources (assay samples) are 

similar to those required for prediction of acid generation potential. Active mining operations for which 
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predictive tests were not conducted in advance of mining lack the advantage of fi'ont end planning; however, 

these mines can stiU use these samples and other information coUected to establish the acid generating 

potential. 

The pressiu'e is increasing for new operations or those in the exploratory phase to accurately predict fiiture 
drainage water quaUty. By comparison, the acid drainage potential at old mines may be well estabUshed. 
Examples of information needed fi-om existing operations are the quantity of existing acid products, the 
potential and stage of acid generation in each ofthe waste units, and the acid forming potential of future 
wastes to be generated (see Table 4). Broughton and Robertson recommend that the first two stages of an 
acid prediction analysis for either new or existing mines are (1) to review the geology and mineralogy and (2) 
classify the rock and coUect samples (Robertson and Broughton, undated; Broughton and Robertson, 1992). 

Sample coUection for prediction tests for both old and new mines should consider both geologic and 
environmental factors. Geologic factors for sample selection are primarily a good understanding of the local 
geology. If avaUable, this may include information firom mines, core logs, or other sources in the immediate 
area. The exploration geologist or mine geologist is probably the best resource for understanding and 
describing the mine's geology in detaU. This information is important to both the sampling program and 
application of test results. Environmental factors include consideration ofthe potential environmental 
contaminants in the rock and climatic variables. A quaUty assurance/quality control program should be 
developed and coordinated with the mme plan for sample collection and acid generation testing. 

There are many opinions concerning the number of samples to be coUected in a fixed-firequency sampling 
program. One minmg consulting furm recommends about 8-12 samples of each significant rock type or 1 
sample for each 1 milUon tons, at a minimum (Schafer 1993). In this case a significant rock type represents 
one or two percent ofthe total mine rock volume. Gene Farmer ofthe U.S. Forest Service suggests that one 
sample (about 1,500 grams) be coUected per 20,000 tons of waste rock, or about 50 samples for each 1 
milUon tons (USDA Forest Service 1992). These samples would be coUected by compositing from individual 
drill hole cuttings prior to blasting. The British Columbia AMD Task Force recommends a minimum number 
of samples based on the mass ofthe geologic unit. Their recommended minimum sample number is 25 for a 
1 miUion ton geologic unit, or one sample for every 40,000 tons. Using the British Columbia method, as 
waste volume increases, the number of samples decreases. For example, for a unit of 10 miUion tons, the 
minimum sample number is 80, or one sample for every 125,000 tons (British Columbia AMD Task Force 
1989). 

There are reservations to prescribing a fixed number of samples for collection per volume of material. This is 

particularly tme for existing mines when coUecting samples firom waste rock dumps for acid generation 

potential tests. Waste rock dumps are usually constructed by end-dumping of rock firom tmcks, creating 

heterogeneous deposits that are very difficult to sample with confidence. Tailings are comparatively more 

uniform due to miUing and depositional methods used, and it is easier to characterize their variabiUty. Fixed-

fi'equency sampling does not encourage the use of best judgement on the part ofthe sample collector 
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(typicaUy a mining company). It also does not provide the statistical basis to account for variabUity among 
samples. The determination of how many samples should be taken at any one time appears to be dependent 
on variabiUty ofthe site's geology and how the mine wiU be developed. Ehie to general uncertainty regarding 
AMD predictive methods, it may be pmdent to sample wastes or material throughout the Ufe of the mine. 

Factors to consider in a sampling program for existing or plaimed mines include the method of sample 
coUection, length of time samples are to be (or have been) stored, and the sample storage environment. Each 
ofthese can affect the physical and chemical characteristics of a sample. Samples coUected firom cores 
exposed to the environment may be physically and/or chemically altered. If samples are coUected firom driU 
core, contamination may be a problem if a lubricant was used. At existing mines, tailings samples should be 
taken over a variety of depths to determine if oxidation of sulfide minerals is occurring. The influence of lime 
addition during nulling may maintain aUcaline conditions. Collecting samples of waste rock is difficult 
because ofthe variabiUty inherent in these waste units. Drilling is considered to be the preferred method for 
collecting samples firom waste rock pUes (Ferguson and Morin 1991). 

Since individual samples wUl be used to test and classify larger volumes of waste, it is important to consider 
how representative samples are to be collected. Compositing is a common practice used to sample large 
volumes of material. TypicaUy, composite samples are coUected from driU hole cuttings on benches prior to 
blasting. However, compositing merges information about the variation of sample that would be identified if 
more samples were coUected and analyzed. Therefore, information about sample variability is lost (British 
Columbia AMD Task Force 1990, Robertson and Broughton undated). Composite sampUng of taUings may 
be useful as a "fu-st look" for characterizing tailings; compositing with stratification by Uthology and 
alteration can help to avoid the problems of simple composite samples (Schafer 1993). 

2.2 Static Tests 

Static tests predict dramage quality by comparing the sample's maximum acid production potential (AP) with 
its maximum neutralizationpotential (NP). The AP is determined by multiplying the percent of total sulfur 
or sulfide sulfiir (depending on the test) m the sample by a conversion factor (AP = 31.25 * %S). NP is a 
measure ofthe carbonate material available to neutraUze acid. The value for NP is determined either by 
adding acid to a sample and back titrating to determine the amount of acid consumed or by direct acid 
titration of the sample; the endpointpH is usually 3.5 (Ferguson and Morin 1991, Lapakko 1993a). Lapakko 
(1992) reported that using an endpoint pH of 3.5 measures a sample's acid neutraUzmg potential below 6.0, 
but noted that a drainage pH in the range of 3.5 may not be environmentaUy acceptable. The net 
neutralizationpotential (NNP), or acid^ase account (ABA) is determined by subtracting the AP fi'om the NP 
(NNP = NP - AP). A ratio of NP to AP is also used. An NNP of 0 is equivalent to an NP/AP ratio of 1 
(Ferguson and Morin 1991). Units for static test results (AP, NP, and NNP) are typically expressed in mass 
(kg, metric ton, etc.) of calcium carbonate (CaCOj) per 1000 metric tons of rock, parts per thousand. 

If the difference between NP and AP is negative then the potential exists for the waste to form acid. If it is 

positive dien there may be lower risk. Prediction ofthe acid potential when the NNP is between -20 and 20 is 
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more difficult. If ratios are used, when the ratio of a sample's neutralization potential and acid production 

potential is greater than 3:1, experience indicates that there is lower risk for acid drainage to develop (Brodie 

et al. 1991). For ratios between 3:1 and 1:1, referred to as the zone of uncertainty, additional kinetic testing 

is usuaUy recommended. Those samples with a ratio of 1:1 or less are more lUcely to generate acid. 

Prediction of drainage quality for a sample based on these values requires assumptions that reaction rates are 

similar and that the acid consuming minerals wiU dissolve (Lapakko 1992). When reviewing data on static 

tests, an unpoitant consideration is the particle size ofthe sample material and how it is different from the 

waste or unit being characterized. 

Infoimation on these and other static acid prediction tests, including summaries of test results, is avaUable 

(Coastech 1989, Lapakko 1993b). The foUowing descriptions are excerpted from Lapakko (1993b). 

Lapakko (1992) has also conducted comparison tests of static methods using mine waste samples from 

different mines. Additional summaries of static tests have been completed by Coastech (1989) as part ofthe 

MEND Project, and the CaUfomia Mining Association (1991). Five static tests wUl be summarized here and 

m Table 5. 
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Table 5. Summary of Static Test Methods, Costs, Advantages, and Disadvantages 

1 
Acid Base Accounting 

(Sobek etal, 1978) 

Acid Producing Potential = 
31.25 

•Totals 

MODIFIED Acid Base 
Accounting 

(Coastech, 1989) 

BC RESEARCH 
I N n i A L 

(Duncan and Bruynesteyn, 
1979) 

Allcaline Production 
Potential: Sulfur 

(Camccio et al, 1981) 

A C r o PRODUCTION DETERMINATION 

Acid Producing Potential = 
31.25 

• Total S 

Total Acid Production = 
31.25 

• Total S 

Total S used as indicator 

Net Acid Production 
(Coastech 1989) 

300 mLH^O, added to 
5 g rock to directly 
oxidize sulfides present 

NEUTRALIZATION POTENTIAL DETERMINA-nON 

-60 mesh (0.24 mm) 
sample 

add HCl as indicated by 
fizz test, boil one minute 
than cool 

titration endpt pH 7.0 

cost: 34-110 

simple and short timi' ' 
no special equipment 
and easy interpretation 
many samples can be 

tested" 

does not relate to kinetid 
assumes parallel acid/ 

alkaline released 
ifAPP and NP are close, 

hard to interpret and 
difTerent particle size not 

reflected' 

-60 mesh (0.24 mm) 
sample 

add HCl as indicated by fizz 
test agitate for 23 

hours at room 
temperatiue 

pH 1.4-2.0 required 
after six hours agitation 

titration endpt pH 8.3 

cost: 34-110 

-300 mesh (0.038 mm) 
sample 

titrate sample to pH 3.4 
with l .ONHSOj 

titration endpt not 
applicable 

cost: 65-170 

-0.023 mm sample 

2 0 m L 0 . 1 N H C l t o 0 . 4 g 
solid for 2 hours at 
room temperature 

titration endpt pH 4.0 

cost: 34-110 

ADVANTAGES AND DISADVANTAGES 

simple. 
short time, 
no special equipment. 
and easy interpretatiorf 

does not relate to kinetid 
assumes parallel acid/ 

alkaline released 
ifAP and NP are close, 

hard to interpret and 
different particle size not 

reflected' 

simple and 
fairly short time -̂" 
no special equipment and 
easy interpretatioi^ 
many samples can be 

tested" 

assumes parallel acid/ 
alkaline release. 

different particle size not 
reflected, and 

if APP and NP are close, 
hard to interpret 

simple. 
short time, and 
no special equipment 

moderate interpretation 

particle size not 
presented 

acid produced by iron 
sulfide oxidization 

dissolves buffering 
minerals 

titration endpt pH 7.0 

cost: 25-68 

simple, 
short time. 
no special equipment. 
and 

easy interpretatiorf 

limited reproducibility 
uncertain if extent of 

sulfide oxidation 
simulates that in fleld 

1 = Coastech 1989, as referenced in Lapakko 1993 
2 = Bradham and Caruccio 1990, as referenced in Lapakko 1993 
3 = Ferguson 1984, as referenced in Lapakko 1993 
4 = Lawrence 1991, as referenced in Lapakko 1993 

(Source: Lapakko 1993b) 
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2.2.1 Acid-Base Accounting (ABA) 

The acid-base accounting test, a form of static testing, was developed in 1974 to evaluate coal mine waste 
and was modified by Sobek et al. in 1978. The acid production potential (APP) is determined firom the total 
sulfur content as follows: 

31.25 X percent S = APP 

and assumes that two moles of acid wUl be produced for each mole of sulfur. Units for APP are tons of 
acidity per ton of rock. NeutraUzation Potential (NP) is determined first by a simple fizz test to select the 
acid strength to use in the next step. Based on this information, hydrochloric acid is added to the sample and 
the sample is boiled untU the reaction stops. The resulting solution is back titrated to pH 7 with sodium 
hydroxide to deteimine the amount of acid consumed in the reaction between HCl and the sample. 

The net neutralizing potential (NNP) is determined by subtracting the APP from the NP and is a measure of 
the difference between the neutralizing and acid forming potentials. The value for NNP may be either 
positive or negative. Tests conducted by Ferguson (reported by Lapakko 1993b) indicate that NNP values 
less than 20 (kg CaCOj/ton) are Ukely to form acid. Those with NNP values greater than 20 were not likely 
to form acid. For NNP values between -20 and 20 it was difficult to determine the acid potential. 

Assumptions ofthe test are that all the sulfiir in the sample is reactive. This assumption does not take into 
account the presence of gypsum and other non-reactive sulfur minerals. A shortcoming of the technique is the 
potential to overestimate NP in one or more ofthe foUowing ways: (1) use of strong acid may dissolve 
minerals that would not otherwise react to maintain drainage pH within an environmentally acceptable range; 
(2) use of boiling acid may cause an overestimation of NP by reacting with iron and manganese carbonates, 
which would not otherwise factor in the natural NP (this observation is problematic with samples that contain 
large quantities ofthese carbonates; (3) the NP may be underestimated by contribution from metal 
hydroxides that precipitate during the titration with sodium hydroxide. 

2.2.2 Modified Acid Base Accounting 

The Modified Acid Base Accoimting method is similar to the previous method with some exceptions. It 

calculates APP on the sulfide sulfiir content (Lawrence 1990). This is different from the total sulfiir 

calculation used in the ABA test in that the sulfiir contribution firom non-sulfide sources is not included. 

Deteimination of NP uses a longer (24-hour) acid digestion at ambient temperature, rather than boUing 

hydrochloric acid as used in the ABA method. When back titrating with sodium hydroxide to determine the 

acid consumed in the digestion, an endpoint of 8.3 is used instead of 7. 

This modified method assumes that sulfiir present as sulfate is not acid producing, and therefore may 
underestimate available APP if jarosite or other acid producing sulfate minerals are present. Conducting the 
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acid digestion at standard temperature may reduce the contribution of iron carbonate minerals when 
determining the NP. 

2.2.3 British Columbia Research Initial Test (BC) 

The B.C. Research Initial Test, as developed by Duncan and Bruynesteyn (1979), is simUar to the ABA test 
in that it calculates APP based on total sulfiir. Consequently, simUar concems should be kept in mind for the 
APP values. NP (or acid consuming capabiUty) is determined by titrating the sample with 1.0 normal sulfuric 
acid to pH 3.5. Coastech (1989) notes that this requires more sophisticated equipment (i.e., automatic 
titrator) than the ABA procedure and is more time consuming. Samples are cmshed to minus 400 mesh. 
Data for APP and NP are compared by difference or ratio, as described above. If a sample is determined to 
be potentiaUy acid generating, the B.C. Confirmation kinetic test may be conducted. This test is presented in 
the next section. 

2.2.4 Alkaline Production Potential: Sulfur Ratio (APP:S) 

The Alkaline Production Potential: Sulfiir Ratio test was developed by Camccio et al. (1981) and modified 
by Coastech (1989) to measure the acid forming potential of coal waste. Like the ABA and B.C. initial tests, 
the APP:S test uses total sulfiir to determine the total acid potential. Agam, similar problems exist for the 
APP:S test as were experienced with these other tests. A change in nomenclature should be noted here. The 
acid consuming potential (NP in the previous tests) is referred to as the AlkaUne Production Potential. The 
value is determined by grinding a 500 mg sample to minus 23 micron and adding 20 mL of 0. IN HCl and 
allowing it to react for 2 hours at ambient temperature. The sample and solution are then titrated to pH 5 to 
deteimine the aUcaline production potential. 

Samples representative of the geologic variation at the site are collected as in other tests and the Alkaline 
Production Potential is determined. Results fi'om the aUcaUne production potential test are plotted with the 
results for total sulfur content ofthe same samples. Samples of several APP:S ratios are selected for kinetic 
testing to determine which wiU be acid producing. With this caUbration, the acid producing potential of 
future samples fi'om the various geologic units can be projected based on the APP:S ratio, rather than 
depending on kinetic tests, which require more time. 

Because this test uses total sulfijr, simUar to the ABA, to determine acid production, it also tends to 

overestimate potential acid production for samples contaming sulfate minerals. Coastech (1989) noted the 

shorter exposure to less concentrated acid used in the digestion reaction would tend to underestimate AlkaUne 

Production Potential (NP), and preclude the complete reaction of all buffering carbonates present. 

2.2.5 Net Acid Production Test 

In the Net Acid Production Test, hydrogen peroxide is used to accelerate the oxidation of sulfide (Lawrence et 

al. 1988). For the test, five grams of material are oxidized by 100 mL of 15 percent hydrogen peroxide to 
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oxidize the metal sulfide minerals. The reaction generates acid which in tium reacts with the buffering 

minerals in the sample. The reaction is aUowed to continue for one hour after aU visible signs of reaction 

have ended. The pH ofthe solution is detennined and then titiated to pH 7. This gives a value for the Net 

acid or neutraUzmg potential ofthe sample. This test is different from static tests described above in that it 

mimics the reaction of APP and NP and determines a single value, NNP. One potential limitation ofthe test 

was noted. If the extent of oxidation in the field setting is greater than in the test, the potential exists for the 

test to underestimate acid production, creating the possibiUty that some acid producing waste may be 

incorrectiy classified as non-acid-producing. 

2.3 Kinetic Tests 

Kinetic tests are distinguished from static tests in that they attempt to mimic natural oxidation reactions of the 
field setting. The tests typicaUy use a larger sample volume and require a much longer tune for completion 
than for static tests. These tests provide information on the rate of sulfide mineral oxidation and therefore 
acid production, as weU as an indication of drainage water quality. Of the different kinetic tests used, there is 
no one test that is preferred. The preference for tests changes with time as experience and understanding 
increase. In a 1988 summaiy article by Ferguson and Erickson, the B.C. Research Confirmation Test was 
considered to be the most widely used. A similar 1991 article by Ferguson and Morin stated that the use of 
modified humidity ceUs was becoming more common. From infoimation reviewed for this report, there does 
seem to be a trend toward the preference for modified humidity ceU and column type tests. 

Kinetic tests can be used to assess the impact of different variables on the potential to generate acid. For 
example, samples may be inoculated with bacteria (a requirement for some tests); temperature ofthe sample 
environment may also be controlled during the test. Most tests require the sample particle size to be less than 
a specified sieve size (e.g., minus 200 mesh). Larger sample volumes and test equipment may examine acid 
potential from coarse particles. Acid drainage control mechanisms, such as increasing aUcalinity by adding 
lime, may also be examined using kinetic tests. 

It is helpfiil to supplement kinetic tests with an understanding of empirical data characterizing the sample. 
Examples include analysis of specific surface area, mineralogy, and metals. Such infoimation may affect the 
interpretation of test data and are important when making spatial and temporal comparisons between samples 
based on the test data. As with static tests, it is important to consider the particle size of the test sample, 
particularly when comparing test results with field scale appUcations. 

Seven kinetic tests are summarized primarily from Lapakko's (1993b) review and the BC AMD Task Force, 

Draft Technical GuideUne, Volume I (1989). Other sources are noted in the text. Brief descriptions ofthe 

kinetic tests discussed are also presented in Table 6. 

2.3.1 Humidity CeU Tests 
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Both Standard and Modified Humidity CeU Tests are used to determine the rate of acid generation. Tests are 
conducted in a chamber resembling a box with ports for air input and output. The modified humidity ceU 
uses cmshed samples and resembles a column. There is no standard for either humidity cell test. 

The Humidity Cell Test, as conducted by Sobek (1978), leaches a 200 g sample cmshed to minus 2.38 mm in 
an enclosed plastic container. The test is typically run for ten weeks and follows a seven day cycle. The 
sample may beinoculated with bacteria. During the seven day cycle, dry air is passed through the sample 
container for the first three days and humidified air for the next three days. On the seventh day the sample is 
rinsed with 200 mL of distiUed water. The solution may be analyzed for pH, acidity, alkalinity, and specific 
conductance; redox potential (the oxidation-reductionpotential of an environment), sulfate, and dissolved 
metals may also be tested. The humidity ceU test method is very similar to the column test described below. 

Depending on the sample, the test duration may need to be extended. Monitoring sulfate and dissolved metal 
loads is important to track both the oxidation reaction and metal mobility. Two points are important when 
using this and other kinetic tests: (1) if the sample was allowed to react before testing began (e.g., in storage) 
there may be a buUd up of oxidation products in the sample—this would be flushed out in the early water 
rinses, and (2) neutral drainage may lead to an incorrect prediction of acid potential if the test period is not 
long enough. 

2.3.2 Soxhelet Extraction Tests 

This test simulates geochemical weathering using a soxhelet extraction apparatus to recirculate solution 
through the sample. The sample is placed in a thimble in the unit and solution is circulated firom a reservoir. 
Two procedures are used—one is the standard test described by Singleton and LavkuUch(1978); the other is 
the modified test described by Sobek et al. (1978). In the standard test the sample is leached using a 70°C 
solution of acetic acid or distiUed water over a period of sbc weeks (duration of the procedure may vary). The 
modified test uses only distiUed water at 25°C. 

Research by Coastech (1989) determined that use of acetic acid yielded unrealistic results. Soxhelet 
extraction test conditions are more extreme than other kinetic tests. However, it is a shorter test and may be 
useful in simulating long weathering trends in a relatively short test time. Drawbacks include the complex 
equipment required and the more complex nature ofthe test in general. 
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Table 6. Summary of Some Kinetic Test Methods, Costs, Advantages, and Disadvantages 

HUMIDITY CELLS 
(Sobek etal., 1978) 

SOXHELET EXTRACTION 
(Singleton and Lavkulich, 1978; 

Sullivan and Sobek, 1982) 

COLUMN TESTS 
(Bruynesteyn and Hackl, 1982; 

Hood and Oertel, 1984) | 

SUMMARY OF TEST METHOD 

-2.38 mm particle size 

200g of rock exposed to three days dry air, 
three days humidified air, and rinsed with 
200 mL on day seven 

cost: 425-850 

particle size not presented 

T=70°C (Singleton and Lavkulich, 1978) 
T=25°C (Sullivan and Sobek, 1982) 
water passed through sample is distilled 
and recycled through sample 

cost: 212-425 

variable particle size 

columns containing mine waste are leached 
with discrete volumes or recirculating 
solutions 

cost: det)endent upon scale 

ADVANTAGES AND DISADVANTAGES 1 

models AP and NP well and 
models wet/drV 
approximates field conditions and 
rate of acidity per unit of sample 

moderate to use, 
results take long time, and 
some special equipmenl 
moderate ease of interpretation-' 
large data set generated 

simple, 
results in short time, and 
assessment of interaction between AP and 
NP" 

moderate to use and 
need special equipment 
moderate inteipretatiori-' 
in developmental stage and 
relationship to natural processes not cled* 

models AP and NP, 
models effect of different rock types, 
models wet/dry, and 
models different grain saei 

difllcult interpretation, 
not practical for large number of sampled 
large volume of sample 
lots of data generated, 
long time, and 
potential problems: uneven leachate 
application, channelizatioiP 

(Source: Lapakko 1993b) 

BC RESEARCH CONFIRMATION 
(Duncan and Walden, 1975) 

BATCH REACTOR 
(Halbert etal., 1983) 

FIELD TESTS \ 
(Edger and Lapakko, 1985) | 

METHOD 1 

-400 mesh particle size 

15-30g added to bacterially active solution 
at pH 2.2 to 2.5, T=3S'C 

if pH increases, sample is non acid 
producer 

if pH decreases, 1/2 original sample mass 
is added in each of two increments 

cost: 170-340 

-200 mesh particle siz^ 

sample/water slurry is agitated 
200g/500 mL' 

cost: 425-850 

field scale particles 1 

800 to 1300 metric.'ton test piles 
constructed on liners flow and water 
quality data collected 

tests began in 1977 and are ongoing 

cost: initial construction is expensive, 
subsequent costs are comparable 

ADVANTAGES AND DISADVANTAGES 

simple to use, 
low cost, 
assesses potential for biological leaching 

moderate to use, 
longer time needed, and 
some special equipment needed 
difficult interpretation if pH change is 
small, 

does not model initial AP step, and 
long time for pH to stabilize 

able to examine many samples 
simultaneously and 

relatively simple equipment 

subject to large sampling errors and 
laclc of precisiorf 

uses actual mine waste under 
environmental conditions 

can be used to determine drainage volume 
mitigation methods can be tested 

expensive initial construction 
long time 

(Source: Lapakko 1993) 

I = Coastech 1989, as referenced in Lapakko 1993 

2 = Bradham and Caruccio 1990, as referenced in Lapakko 1993 

3 = Ferguson 1985, as referenced in Lapakko 1993 

4 = Babij et al. 1980, as referenced in Lapakko 1993 
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2.3.3 Column Tests 

Coliunn Tests are conducted by stacking the waste or material in a cylinder or simUar device. Wetting and 

diying cycles are created by adding water and then aUowing the column to dry. Each ofthe cycles may occur 

over a period fi'om several days to a week or more, though they typicaUy last for three days each. Care must 

be taken to avoid piping along the sample-waU interface when packing the column. Water added to the 

colunm is coUected and analyzed to determine the current oxidation rate, sulfate production, metal release, 

and other parameters. 

Column test equipment, like humidity ceUs, is a relatively simple apparatus compared to a soxhelet extraction 
device. It is easUy modified to test control options, such as the addition of limestone, the influence of 
bacteria, and water saturation (Water Resources Control Board 1990). Results fi'om research indicate that 
column tests of weU sorted tailings material greater than 0.5 cm in diameter accurately represents field test 
conditions (Bradham and Caruccio 1990). Tests of waste rock material were not reported. Some ofthe 
disadvantages of column type tests are that the long time required, the associated high costs, and as 
mentioned above, the potential for channeling. 

2.3.4 British Columbia Research Confirmation Test 

OriginaUy developed by Duncan and Bmynesteyn(1979), this test is intended to confirm results ofthe B.C. 
Initial (static) Tests; specificaUy, it is intended to determine if bacteria can catalyze enough reactions to 
satisfy their acid demands. As described in the Draft Technical Guide, Volume 1(1989), sulfiiric acid is 
added to a sample volume to a pH of 2.5. Although not identified in the Draft Technical Guide, other 
researchers use sample volumes in the range of 15 to 30 g of material passing a 400 mesh screen (Lapakko 
1993b). The sample is shaken for four hours and acid is added to maintain a solution pH between 2.5 and 
2.8. The sample is then inoculated with Thiobacillus ferrooxidans and the flask weighed. The flask is 
plugged with cotton, incubated at 35°C, and shaken continuously. The pH and metals in solution are 
monitored for the first three days and the pH maintained below 2.8. DistiUed water is added to maintain 
constant weight. When the pH is established below 2.8, monitoring for pH and the metal is performed every 
second day untU microbiological activity stops. This occurs when pH and metal values remain constant. 
Additional sample material is then added to the flask and this is shaken for 24 hours. When tested, if the pH 
is 3.5 or higher, the test is terminated. If the pH ofthe solution is less than 3.5, more ofthe sample is added 
and is shaken for 24 hours. The pH is tested; if it is greater than 4 or less than 3.5, the test is terminated. If 
the pH is less than or equal to 4, or greater than or equal to 3.5, the sample is shaken for 48 more hours and a 
final pH reading is taken (British Columbia AMD Task Force 1989). 

If the bacteria are sustained in the sample, there is a strong possibiUty that acid drainage wUl be generated in 

the waste unit being characterized (British Columbia AMD Task Force 1989). If insufficient acid is 

produced, the solution pH wiU approach the natural pH (above 3.5), and the sample is determined to be non-

acid producing. If the solution remains below 3.5 then there is a strong possibUity that the sample wiU be an 

acid producer. 
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The initial acidification ofthe sample in this test presents conditions significantly different than in a typical 
waste unit. The test does not examine mineral/bacterial reactions above a pH of 2.5 (2.8 as described above). 
Reactions above these levels may be a major influence in determining if acid drainage is generated (Lapakko 
1993b). Other disadvantages are that the test ignores neutralization potential and sulfide oxidation rates 
(British Columbia AMD Task Force 1989). 

2.3.5 Batch Reactor (Shake Flask) Tests 

In the Batch Reactor test, like the British Columbia Confirmation test, a mine sample and water are slurried 
together in a flask. The solution is usuaUy distUled water, however, nutrients may be added. Sample size and 
solution volume are determined by the user. Coastech (1989) conducted tests using 250 g of waste and 500 
mL of distUled water. Flasks are shaken continuously during the test Water samples are taken at regular 
intervals to determine water quahty parameters such as pH, sulfate, and metals in solution. Sampling for 
water quaUty analysis during longer tests may require addition of water to maintain volume. This would 
complicate interpretation of test data. Data from the tests are used to estimate the rate of sulfide mineral 
oxidation and release of contaminants, such as metals. 

The batch reactor is relatively simple and aUows examination of multiple factors, such as pH and 
temperature, which can be tested simultaneously. The influence of bacteria and control measures may be 
used as test parameters. The primary difficulty with the method is that the duration ofthe test may not 
exceed the lag time prior to acid formation (Lapakko 1993b). Other concems are that the water volume in the 
flask may inhibit acid formation and bacteria may not acclimate in the test conditions (British Columbia 
AMD Task Force 1989). 

2.3.6 Field Scale Test 

Field Scale Testing, similar to On-site Rock PUes described by B.C. AMD Task Force, use large volumes of 
material to constmcttest cells in ambient environmental conditions, typically at the mine site in question. 
These tests are veiy different fi'om laboratory tests where the experiment is conducted under controUed 
conditions. Sample size varies and may be as much as 1000 metric tons or more, depending on space 
availabUity. Particle size ofthe test material is not usually reduced for the test to better approximate field 
conditions. The sample is loaded on to an impervious liner to catch solutions and a vessel is used to collect 
the leachate. The volume of solution is detemiined and an aliquot is analyzed for pH, sulfate, dissolved 
metals, and other parameters. 

Consideration of climatic conditions is important when evaluating results from field scale tests. Climatic 

effects must be distmguished firom the rate of sulfide oxidation, acid generation, neutralization, and metal 

dissolution as determined by analysis ofthe leach solution. This is necessary because cUmatic effects, 

especially precipitation, detennine the flushing rate but do not influence either reaction rate or the subsequent 

chemical composition of the leachate (British Columbia AMD Task Force 1989). 

22 



Acid Mine Drainage Prediction 

Lapakko (1988) demonstrated that carefully constiaicted kinetic tests in the laboratory could be extrapolated 
to field scale tests. That research is summarized in Section 5.3 ofthe report. 

Field scale tests have the advantage of being conducted under the same environmental conditions as the waste 
or other units they are simulating. They also aUow monitoring ofthe influence of bacteria and control 
measures. Drawbacks to field tests are that they require long test durations. Unlike other kinetic tests, field 
test do not accelerate environmental conditions, which tend to assess the potential to generate acid more 
quickly. Consequentiy, field tests wUl provide information on acid generation potential for a mine waste unit 
for that amount of time that they are started before waste emplacement begins. For some operations this may 
be 10 years or more and test results may be used to optimize reclamation design (Lapakko 1993b). 

2.4 Application of Test Results in Prediction Analysis 

Results ftom static and kinetic tests are used to classify mine wastes on the basis of their potential to generate 
acid. Static tests yield information about a sample's abiUty to neutralize and generate acid. The difference or 
ratio ofthese values becomes the basis ofthe classification. As discussed, for samples with NNP values 
greater than 20 tons CaCOj/1000 tons of waste (ratio of 3:1), the potential to generate acid is low (Smith and 
Barton-Bridges 1991). For NNP values between-20 and 20 (ratios between 1:1 and 3:1), the potential for 
acid generation remains, and uncertainty wiU exist. It is important to note that each ofthese values are 
generaUties and can be affected by the relative avaUabUity of surface areas of iron sulfides and calcium-
magnesium carbonates. 

The determination of AP based on estimated or reactive sulfiir content in the sample has some inherent 
limitations. When total sulfur is used as the basis to estimate sulfide content, this imcertainty may be 
attributable to possible errors in: (1) assessment of true acidity and neutralization in the sample; (2) 
calculated acidity based on total sulfur conversion value; and (3) analytical error. SimUar errors exist for 
static tests that determine reactive sulfide mineral concentrations. Estimating long-term reactive sulfide 
based on short-term tests may result in uncertainty due to difficulties in making oxidation rate predictions 
(British Columbia AMD Task Force 1989). 

Acid base accounting tests conducted on an iterative basis, where the initial sample set is small, are helpful 

when estabUshing boundaries between Uthologic units. As data from static tests is collected and evaluated, 

the sampling selection can be refined. The goal of sampling is to coUect representative samples that define 

the variabiUty of the lithologies present. If significant variabUity in the acid generation or neutralization 

potential is identified in the initial sample test results, additional sampling to refine lithologic boundaries is 

necessaiy (CaUfomia Mining Association 1991). 

Kinetic tests aie often conducted to confirm results of static tests and estimate when and how fast acid 

generation will occur. The test provides insight on the rate of acid production and the water quaUty 

potentially produced and is used to evaluate treatment and control measures. Unlike static tests, there is no 

standardized method for evaluating test results. Data are examined for changes through time and water 
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quaUty characteristics. Kinetic tests tend to accelerate the natural oxidation rate over those observed in the 
field. This may have the advantage of condensing time, and providing earlier insight into the potential for 
acid generation. 

GeneraUy, kinetic tests are evaluated for changes in pH, sulfate, acidity and a host of potential metals. 
According to the B.C. AMD Task Force (1989), samples with pH values less than 3 are considered strongly 
acid; between 3 and 5 the sample is acid generating and there may be some neutralization occurring; at pH 
values >5, the sample is not significantly acid, or an alkaline source is neutraUzing the acid. Sulfate is a by
product of sulfide oxidation and can be used as a measure ofthe rate of oxidation and acid production. When 
evaluating test data it is important to examine the cumulative sulfate production curve as an indicator of 
sulfide oxidation, in addition to other parameters. An analysis of metals in the sample solution serves as an 
indicator of contaminant load but is not a good indicator of acid generation. 

Based on test data, decisions with respect to the mine plan are made. SimUar to static tests, kinetic tests are 
refined to address variabUity ofthe geology. Information collected from kinetic tests, such as oxidation rates 
and water quaUty, are more commonly being used as inputs to models, which are discussed in the following 
section. 

2.4.1 Some Experience With Static and Kinetic Tests 

Ferguson estimated that for about 50 percent ofthe mines it is easy to deteimine whether acid generation is a 
problem, and noted that predicting the potential for the other 50 percent is more difficult (U.S. EPA 1992a). 
When data collected from static and kinetic tests is inconclusive it may be necessaiy to extrapolate from 
existing data using oxidation rates and othei factors and project how a sample may react. The soundness of 
the extrapolation is dependent on the representativeness of the sample, accuracy of the tests data, and the 
interpretation of the data. 

Ferguson and Morin (1991) found that samples with an NP/AP ratio of less than 0.1 tended to produce acid 

during typical laboratory timeframes. They expected that if laboratory tests were conducted for longer time 

periods the NP/AP ratio would shift closer to 1 and did not speculate on what the values for NNP and NP/AP 

would be in the future. Extrapolating a sample's abUity to generate acid was divided into short (less than one 

year), medium (a few years), and long-term (many years) time frames. Short term projections are based on 

laboratory data. Medium term projections lequiie knowledge ofthe neutralization process, primarily 

consumption of carbonate. Long-term extrapolations of acid generation potential wUl require an 

understanding of weathering rinds and diffiision of oxygen into and reaction products out of that rind. Long-

term projections were identified as being extremely problematic. 

Researchers in British Columbia, Canada, have examined results of static and kinetic tests conducted on 

taUings and waste rock (Ferguson and Morin 1991). The results are based on a study of 20 active or abandon 

mines in British Columbia. Their fmdings indicate that for taUings, only those samples having a negative 

NNP produced acid. The test method was not identified and the limitations are therefore not discussed here. 
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According to this report, waste rock data from static tests is very limited and demonstrates the variabUity 

expected with these waste units. They observed that samples of waste rock that had weathered for one month 

(prior to sample coUection) needed to be flushed initiaUy to remove existing oxidation products. 

Lapakko (1990b) used solid phase characterization of the sample in conjunction with acid base accounting 

data and the rates of acid production and consumption to extrapolate information beyond the timefirame of 

kinetic tests. The rates of acid production and consumption were based on kinetic test results over a 20 week 

period. The time required to deplete sulfide and carbonate minerals was determined using rates established 

from kinetic tests. Based on these observations the time required to deplete the iron sulfide content was 950 

weeks and the time to deplete the carbonate content was 40 weeks. This prediction agreed with an observed 

drop in pH between week 36 and week 56 from 8.7 to 6; after another 20 weeks the pH dropped below 5. 

This research appears to mdicate that kinetic tests should be run for periods of at least 20 weeks in length. 

2.5 Mathematical Modeling of Acid Generation Potential 

As the preceding discussion indicates, static and kinetic testing provide only a partial picture ofthe potential 

of mine wastes to produce ARD. Static testing estimates the ultimate APP and NP of waste material but is 

generally sUent with regard to the rates of generation of acidic and alkaline flows in actual waste matrices. 

Kinetic testing is more helpful with regard to estimating the rates of oxidation and neutralization. As 

discussed above, actual waste units can be very non-homogenous and anisotropic with respect to the 

distributions of mineral types, particle size, hydrologic conditions and so forth. Thus, whUe a given kinetic 

test may well approximate the potential for ARD in a portion of a waste unit, the result may not be 

representative of the "global" potential for ARD. Equally unportant is the practical limitation on the duration 

of kinetic tests: because kinetic tests are generally short-lived with respect to the potential period of 

persistence of AMD, they inadequately mimic the evolutionary nature ofthe process of acid generation. 

To overcome the uncertainties inherent in short-term testing, as weU as avoid the prohibitive costs of very 

long-term testing, some researchers have developed mathematical models to aid in predicting the long-term 

effects on water quality of acid generating wastes. Predictive modelling offers the hope of providing tools for 

estimating the potential extent of acid generation prior to its occurrence. IdeaUy, such mformation may be 

compared for scenarios entailing altemative management options to identify the design, operating, and 

closure methods that best meet economic and environmental objectives. As a practical matter, existing AMD 

models faU short ofthe ideal. Nevertheless, these models may provide valuable information for planning 

purposes, and may have an important role in understanding and predicting AMD. 

2.5.1 Overview of Existing Models 

A number of distinct approaches to modelUng ARD have emerged to date. In general, aU the models attempt 

to describe the time-dependant behavior of one or more variables of a mine waste geochemical system in 

terms of observed behavior trends (empirical models) or chemical and/or physical processes that are beUeved 

to control ARD (deterministic models). Empirical models extrapolate values for the desired output variables 
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(e.g., acid generation) from laboratory or field data (British Columbia AMD Task Force 1989). 

Deterministic models simulate the changes in system values according to the causal mechanisms relating each 

element ofthe system to the others. 

It is important to remember that aU ARD models are simpUfications of reaUty. SimpUfication is required by 
incomplete understanding of aU factors influencing ARD. Simplification can substantiaUy reduce the cost 
and time required to model the system under study. However, simpUfying assumptions can lead to incorrect 
conclusions if they result in the omission of important causal mechanisms. For instance, failure to consider 
the presence of neutralizing materials in a waste pUe could result in an overestimation ofthe rate of acid 
generation. Siimlarly, faUure to consider hydrogeochemical conditions within a waste pUe may preclude 
consideration of adsorption/precipitationreactions involving metals, thereby miscalculating the potential for 
metals loading in effiuent streams. Because the importance of any given controlling factor may vary from site 
to site, the significance of a simplifying assumption for any particular modelUng effort must be weighed 
carefidly. 

2.5.2 Empirical Models 

As stated above, empirical models extrapolate values of sulfide oxidation from existing laboratory and field 
test data. The method of extrapolation typically involves determination of the "best-fit lines" through test 
data points (British Columbia AMD Task Force 1989). The equations so derived may then be solved to 
provide, for instance, the acid generation rate of a particular waste unit at some time in the fiiture. Using the 
projected acid generation rate as an input to a separate hydrogeochemical model that accounts for attenuation 
of seepage constituents in soUs and dUution in receiving waters, the estimated constituent loading rates and 
consequent receiving water quality at time T may be estimated (Broughton and Robertson 1991). 

Empirical models generally do not expUcitly consider the causal mechanisms driving oxidation of sulfides and 
neutralization of seepage. Rather, such models assume that the operation of such controls is accurately 
represented in the test data. Therefore, the accuracy of empirical models in predicting AMD depends heavily 
on the quaUty ofthe test data used in the models. Principle sources of uncertainty may be expected to include 
variations in the spatial and particle size distribution of sulfide and aUcaline minerals not captured by the data 
due to insufficient spacial distribution of samples; changes in the distribution of particle sizes throughout the 
waste unit (due to weathering) not captured by the data; and failure to accurately caUbrate the model to reflect 
the actual quantity and type of materials disposed of (British Columbia AMD Task Force 1989). 

It is important to note that empirical models, by their nature, are site-specific. Because the models rely on 

actual trends observed at a specific site, rather than generic causal mechanisms, the best fit lines for one site 

can not be assumed to be representative for another site. Further, significant changes in waste unit 

composition, geometry, or controls over time may invaUdate previous representativeness of empuical models. 

Nevertheless, empirical models may provide cost-effective and reasonably reliable estimations of short-term 

future AMD conditions for sites with sufficient spatial and temporal data. 
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2.5.3 Deterministic Models 

Deterministic models simulate AMD by solving systems of equations that represent the various controUing 
factors m the waste reaction process (Broughton and Robertson 1991). The simulation approach allows the 
users to examine the potential sulfide oxidation rate and resulting seepage quaUty over periods of tens to 
hundreds of years in the future. The greatest promise of deterministic models is that they may allow the user 
to predict AMD as it evolves over time under the changing influence of rate controlling factors. Existing 
models have buUt upon earUer work on acid releases from coal mine spoils as weU as work on leachate 
quaUty in metals heap leach operations (Nicholson 1992). The models may rely solely on the causal 
relationships described in the equations, or may include empirical data as exogenous drivers (outside the 
model structure) to solve for certain aspects of the system (Nicholson 1992; Broughton and Robertson 1991). 
The most important differences between the models lie in the particular causal mechanisms (e.g., oxygen 
dif^sion, changing particle size, temperature variations due to exothermic reactions) addressed within each 
model stmcture. 

Nicholson presents a review of AMD models. In that review, Shumate (1971)' is credited with first 
recognizing that diffiision of oxygen within mine rock limits the overaU rate of oxidation of sulfides 
(Nicholson 1992). The fu t̂ working models to incorporate this process (Morth 1972', Rica and Chow 
1974') used the acid generation rate to calculate resuhing drainage water quality. Rittchie (1977)' added to 
this concept by explicitiy accounting for the removal of oxidized sulfur from the store of avaUable imreacted 
sulfide. Other models have included convection as a means of oxygen transport within waste pUes (Lu and 
Zhang undated). Convection may be influenced by changes in barometric pressure or by the release of heat 
from the exothemuc oxidation of sulfides. Some researcher's have modeUed the feedback mechanisms 
operating between temperature and biological and chemical oxidation rates, noting that the mechanism is only 
significant where waste permeabUities are high enough to allow convective oxygen transport to occur 
(Nicholson 1992). 

More recent models have addressed the hydrologic and geochemical conditions in waste unit matrices, as weU 

as reaction product transport, to more realistically represent changes in seepage quaUty (Nicholson 1992). 

Bennett (1990)' and others found that water flow through the waste pUe strongly influences sulfide oxidation 

rates by acting as a heat sink and removing heat produced by oxidation. 

Jaynes et al. (1986)' and Schafer (1991)' have incorporated chemical equUibrium relationships of varying 

complexity to model the mobilization and attenuation of oxidation and dissolution products within the waste 

pile. These relationships drive the residence times of various constituents within "mixing ceUs" ofthe waste 

matrix, and, along with aUowing for consumption of acid by aUcaUne materials, result in changes in effluent 

chemisti7 as conditions withm the matrix evolve (Nicholson 1992). 

'As cited in Nicholson 1992. 
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Model developments such as those listed above have significantiy contributed to understanding of the 
processes controUing AMD. For instance, explicit consideration of oxygen diffiision reveals that, in instances 
where diffiision is restricted, fast processes such as biologicaUy catalyzed oxidation can be unimportant to the 
overall rate of oxidation. Similarly, consideration of hydrologic flow within the waste matrix shows that the 
rate of release of oxidation products from waste piles depends strongly on the flow characteristics within the 
wastes (Nicholson 1992). More recent models have coiroborated the proposition that waste dump geometry 
can be important to oxidation rates by influencing the surface area exposure and air infiltration rates 
(Nicholson 1992). 

2.6 Conclusions 

Notwithstanding the understanding that existing models have provided, AMD models to date have not found 
extensive applications in predicting oxidation rates and effluent quaUty at operating or proposed sites 
(Ferguson and Erickson 1988). As stated above, models are simplifications of reality, and consequently are 
subject to a high degree of uncertainty. Among the sources of uncertainty are incomplete or invaUd model 
stmcture; natural variabiUty of certain parameters; and lack of parameter calibration and model verification 
(British Columbia AMD Task Force 1989). 

Among the greatest concems facing the reUabUity of predictive deterministic models are model caUbration 
and validation. Model parameters must be adjusted to match the conditions prevailing at an actual site. 
Therefore, reliable waste characteristics, hydrologic and geochemical data must be coUected and incorporated 
into the model structure. VaUdation requires comparison of model predictions with actual field sampling 
results. To date, the avaUabiUty of field data for vaUdation is very limited. 

CURRENT REGULATORY REQUIREMENTS 
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Table 7. Summary of State Regulations for Acid Generation Prediction Testing (August 1994) (Continued) 

to 

rt to 

Regulations/Guidance I Sampling Analysis 

Nevada' 

Regulations address process components, 
Nevada regulations, § 445.242 

Guidance documents include the Nevada 
Division of Environmental Protection's 
(NDEP's) "Waste Rock and Overburden 
Evaluation" document, dated September 14, 
1990. 

This evaluation document requires the use of 
the Meteoric Water Mobility Test (MWMT) U 
determine a sample's potential to release 
pollutants. This test does not test for AGP, bu 
is required as a precursor to acid generation 
tests. Procedural requirements for the MWM1 
are provided in NDEP's September 19, 1990 
guidance document titled, "Meteoric Water 
Mobility Procedure," dated September 19, 
1990. 

Wasterock and overburden must be evaluated for its potential to 
release pollutants and its acid generation potential. (NDEP 1990) 

Drill core samples should be collected during initial orebody 
definition, and used to characterize materials. Samples should be 
sent to an assay lab. During active mining operations, samples ca 
be collected from remaining, saved, assayed materials to be 
"representatively composited" (not defmed) on a quarterly basis f( r 
on-going evaluations. Samples are also required of waste materia 
that were not subject to assaying. (NDEP 1990) 

A representative sampling program must consider lithological anc 
mineralogical variation, the extent of "sulflde" mineralization, 
variation, degree of fracturing and of oxidation, and extent of 
secondary mineralization. (NDEP 1990) 

The Meteoric Water Mobility Procediue should be used to determi : 
the potential release of pollutants from samples. Consult NDEP's 
"Meteoric Water Mobility Procedure", dated September 19, 1990 fl r 
speciflcs regarding the procedure requirements. Acid generation 
potential must be evaluated using the Static Test, Acid/Base 
Accounting procedure, to determine neutralization potential (NP). 
(NDEP 1990) 

sAcidification potential (AP) should be determined based on two 
alternatives: (1) determining total sulfur content, or (2) determinin 
peroxide oxidizable sulphur. For altemative (1), compare results u 
NP. If NP exceeds AP value by 20%, material is considered non-a pd 

col|>generating. If less than 20%, determine total sulflde sulfur content 
according toStandard Methods of Chemical Analvsear equivalent 
procedure. If NP is less than 20% greater than AP, kinetic testing 
must be initiated. For altemative (2), if NP value exceeds value byj 
100%, material is non-acid generating. If less than 100%, initiate 
kinetic testing. (NDEP 1990) 

Operating facilities with positive acid generating results flt>m static 
testing, must notify the NDEP and begin kinetic testing within 10 
days. Kinetic testing is required to be conducted according to 
procedures tdentifled in attachment I. If kinetic testing confirms a^ 
generating potential, containment/neutralization methods must be 
evaluated on site specific basis and proposed to the NDEP for 
approval. (NDEP 1990) 

O . OQ 

(Source: Based on phone conversations with State personnel and collected documents) 

(Source: 'Humphries, 1994) 

(Source: 'Lapakko, 1994) 

(Source: 'Schuld, 1994) 

(Source: 'Miller, 1994) 

(Source: 'Gaskin, 1994) 
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Table 7. Summary of State Regulations for Acid Generation Prediction Testing (August 1994) 

Regulations/Guidance I Sampling I Analysis 

California' 

Regulations: Waste classification under 
§2571C of Chapter 15, ofthe Califomia Minir^case-by 
Code. No other requirements specified. 

No specific requirements indicated. Each site is considered on a 
case basis. 

Califomia is considering adoption of new regulations. These new 
regulations require testing of rock using a procedure for predicting 
AMD. Neither specific static or kinetic testing procedures are 
identified. Test results would be analyzed and interpreted by the 
mining company or its contractor. 

The state sets a trigger level at a 3:1 ratio (NP/AP) with a 95 percei 
confidence interval. If samples do not meet this requirement, kinet : 
tests are required, or the mine has the option to develop a managen 
plan for waste disposal. 

Minnesota 

Regulations: Under §6132.1000 Mine Waste 
Characterization: 

Sample types include material generated from exploration, pre-
production sampling, and process testing. An outline of chemical 
and mineralogical analyses and laboratoiy tests must be conductei 
and presented to the commissioner for use in evaluating mining 
reclamation plans. Mine waste characterization data submitted 
include laboratory tests describing acid generation and dissolved 
solids release from mine waste. (Minnesota §6132.100) 

Based on results of analyses and tests, additional mine waste 
characterization may be required. May include laboratory dissolut^n 
tests to describe a material's acid-producing and acid consuming 

aJdnineial content (Minnesota §6132.100) 
mi st 

Results of mine waste characterization data should be submitted 
throughout the life ofthe operation to regulatory agencies establish ig 
water quality and compliance monitoring standards. (Minnesota 
§6132.100) 

Idaho' 

Regulations: There are no formal policies or 
regulations that specifically address AMD. 
Under Chapter 47-1513 of Idaho's Surface 
Mining Act and Dredge and Placer Mining Ac 
reclamation and operating plans are required 
that are protective of Idafio's water resources. 
(Schuld 1993) 

Protocols based on BC Acid Mine Task Force 
Report "Acid Rock Drainage Technical Guide 
Also, a proposed "Policy Guidance 
Memorandum" has been submitted to the DEC 
but has not been signed by Administrator as oi 
April 1993. (Schuld 1993) Under this policy, 
Iclaho may recpiest Federal land managers 
(BLM, USFS) to determined AGP for sites on 
Federal lands. 

Sampling should begin during exploration. The state requires tha 
exploration plans stipulate that half the samples collected should I 
kept in storage. Storage should minimize potential for sample 
weathering. 

Materials selected for sampling should include waste rock, 
overburden, and ore/subore. Composites of core samples should 
obtained as samples. 

The number of samples obtained for AMD prediction testing shoijld 
be based on the size of probable ore reserves and overburden. 
Consult "Acid Rock Drainage Guide" or other technical guidance 
document, in addition to best professional judgement, to determin 
minimum number of samples. (Schuld 1993) The sampling interv 
is based on lithology and changes in units. 

Idaho uses BMPs in place of monitoring requirements to prevent a y 
a:ontact of AMD with groundwater or surface waters ofthe State. 
BMPs must fimction to avoid AMD generation, or should collect a 
treat AMD imtil it no longer exists. 

Reporting should occur prior to excavation and continue after 
mining has commenced. Results of static tests must be reported 
order to prepare permit 

Idaho does not require the use of a specific static or kinetic test, 
(however, the state must be informed of, and approve, the test 
methodology selected. Tests are conducted by U.S. EPA approved 
CLP laboratories only. 

Future goals for BMPs will include (1) Leachate 
Detection/Collection Systems, (2) Closure requirements and 

: monitoring, and (3) Bonding. 
I 
If the ratio of acid potential (AP) to neutralization potential (NP) is 
greater than 2:1, the State requires a kinetic test to be performed. 

1 If State waters are impacted, an NOV and/or Consent Order may b 
issued, and other site specific requirements may be imposed. 
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Table 7. Summary of State Regulations for Acid Generation Prediction Testing (August 1994) (Continued) 

Regulations/Guidance Sampling Analysis 

Montana 

Regulations: Under Title 82, "Metal Mine 
Reclamation", § 82-4-336 (7), reclamation 
plans are required to provide for "...reclamatio 
of disturbed land to comparable utility and 
stability,...". The State interprets this to mean 
both cliemical and physical stability. Review 
and approval of reclamation plans gives the 
State the authority to reject plans that do not 
adequately assess AMD potential. 

Guidance: DRAFT, "Geochemical 
Characterization Checklist", Montana 
Depaitment of State Lands. This provides 
specific recommendations that are only 
summarized in this table. 

st ^ ( Sample collection is preferred during the advanced exploration 
of project This allows data to be compiled and long term leachat 
extraction tests to be performed before submittal for a mining per nitompaied 
Information requested includes descriptions of climate, topograph ', 
hychology, vegetation, geology, mineralogy especially iron sulfid 
and total element content for mineralized and unmineralized 
lithologies. 

The number of samples to collect is dependent on the variability c 
the lithology/alteration assemblage. Tlie British Columbia Draft 
Task Force Guide (SRK, 1989) and the Saskatchewan Mine Rock 
Guidelines (SRK, 1992) are used as references for a rough guide 
to methods and sample sizes needed to characterize mine waste. 

Samples should not be composited if possible. Samples should 
split 4 ways. For each sample please record: sample location, 
sample description including mineralogy/petrology especially 
sulphur fractionation and carbonates, grain size and crystal form 
iron sulfides, particle size distribution, paste pH, and slaking 
characteristics after Brodie et al, 1991. 

Two suites of samples should be collected. 

1) Collect representative samples from each lithology for a referef ce 
suite. This suite should incorporate samples from unmineralized 
areas to establish regional background. The "representativeness" 
each sample should be determined by the geologist who is most 
familiar with the site. This sample set will be biased. 

or splits from each sample provide analyses for total element or 
trace element and any static test. After data is reviewed and 

to average cmstal abundances and/or regional backgroui I 
,values, a carefiilly picked subset of samples should be analyzed us ig 
s^ny humidity cell test method and/or any field leachate extraction tnst 
method to help establish limits for suitable and unsuitable materialjl 
The definition of "suitable" and "unsuitable" may vary with each s i e 
depending on the regional geology. Any laboratoiy and/or method 

fmay be used but must be approved by the agency prior to use. 
Rationale must be given as to why certain methods were used. 

sAfter all information has been compiled and reported for each suite 
decisions are made as to what materials are suitable for reclamatioi 
purposes and which materials are unsuitable and need to be isolate< 

bi The above mentioned testing sequence will not predict whether a 
material will produce contaminants. It will defme which 
lithologies/alteration assemblages are suspect with respect to 

( fcontaminant production and should be segregated from the suitable 
waste materials. Independent interpretations ofthe data set can be 
forwarded but the agencies' interpretation will comprise the effecti' 
recommendation. Testing should be ongoing throughout mine life 
better substantiate preliminary conclusions made during the 
permitting process. 

More detail and references are given in "Permitting Guidelines for 
'cMine Rock Characterization" available from the Department of S t ^ 
Lands, Hard Rock Bureau, 1625 11th Ave, Helena, MT 59620. 
(406) 444-2074. 

2) Collect random samples over the entire deposit to limit bias. Tli^eferences: Brodie, 1991; Steffen et al, 1989; Steffen etal , 1992) 
sample set will be much larger than the representative suite. At l ^ t 
8 samples should be analyzed for each lithology or alteration 
assemblage. A statistical analysis ofthe data should be compiled. 
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Acid Mine Drainage Prediction 

. In addition, the U.S. Forest Service is developing a protocol. In the meantime, the acid generating potential 

associated with mines on Forest Service land is considered on a case-by-case basis as part of their review of 

proposed plans of operation. 

3. CASE HISTORIES 

Presented below are selected case studies for mines where acid drainage fi'om mine wastes or mine works has 
occurred. Both active sites and sites on the National Priorities List are described. The active sites were 
selected to represent sites where the potential to generate acid was either not considered, or not expected, but 
later developed. Case histories for the Newmont Ram faciUty in Nevada, Cypms Thompson Creek in Idaho, 
and the LTV Steel Mining Company Dunka site in Minnesota are presented below in Sections 4.1,4.2, and 
4.3, respectively. EPA visited each ofthese sites to fiirther its understanding ofthe mining industry. Each 
site has experienced acid generation problems; however, it is important to note that each is also taking 
corrective action to mitigate the problem. The companies are working with appropriate State and Federal 
agencies to determine long-tenii treatment needs. 

The EPA (1991) has prepared National Priorities List (NPL) Site Summaiy Reports for the mining sites on 
the NPL. NPL sites were selected fi'om these reports if acid generation was identified as a problem. Using 
this criteria, seven of 56 mining-related sites were selected for review. The puipose ofthe review was to 
determine if acid generation predictive tests were conducted at individual sites, and if such tests were 
conducted, how the data were used. The review included examination of available literature on each site and 
interviews with each site's Remedial Project Manager (RPM). Based on incomplete information for the seven 
sites studied, tests for either acid prediction or pH prediction have not been conducted at Silver Bow Creek, 
Eagle Moimtain Mine, Tar Creek, and Whitewood Creek. Eagle Moimtain Mine and SUver Bow Creek have 
not conducted prediction tests because acid generation is such a clear and extreme problem (Taylor 1993, 
Forba 1993, and Overbay 1993). 

Sites that have assessed the acid generation potential include Clear Creek/Central City, Califomia Gulch, and 

Iron Mountain. At Clear Creek acid/base potentials were calculated for waste materials and potential acid 

generation testing is being required by the City of Clear Creek for any new development that disturbs the 

ground. Both the RPM and State contact for Iron Mountain indicate that acid generation predictive tests have 

been done whUe mucking out tunnels. Acid generation prediction has also occurred at Califomia Gulch. 

Further details on the sampling and analytical methods used to predict acid generation have not been 

obtained. Sections 4.4 through 4.7 provide detaUs on acid generation prediction experiences at these three 

NPL sites (Fliniau 1993, Hyman 1993, and Sugarek 1993). 
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3.1 Newmont Rain Facility, Elko County, NV 

3.1.1 Introduction 

EPA visited Newmont Gold Company's Rain facUity in September of 1991 (U.S. EPA 1992b). The facUity 

is located on approximately 627 acres, 9 mUes southeast of Carlin in Elko County, Nevada. The faciUty is a 

mining-miUing-leachingoperation for beneficiating disseminated gold ore. Ore and waste rock are mined 

fi'om an open pit. Ofthe ore removed firom the mine, over forty percent is miUed and beneficiatedby the 

carbon-in-leach method at a current rate of about 840,000 tons per year (TPY). The remaining ore (about 

1,000,000 tons per year) is leached using a modified heap method referred to as a valley leach. An average of 

35,000 tons of material was being removed fi'om the mine each day as of late 1991. Of this, 5,500 tons was 

ore grade, 29,500 tons was waste rock. This rate varies between 7,000 and 40,000 tons per day, respectively. 

Most ofthe ore-grade material is taken fi'om the oxidized sediments ofthe Webb Formation, proximal to the 

Rain fault. Gold concentrations in this material range firom 0.01 to 0.15 ounces of gold per ton of rock. 

According to Newmont, sulfide-bearingrock does not contain gold in sufficient quantity to be economicaUy 

recoverable, and is therefore disposed of as waste rock. 

3.1.2 Waste Rock 

Projected waste rock tonnage was estimated to be 41.4 miUion tons by the end of 1990, and 62.5 mUUon tons 

during the life ofthe mine. In late 1991, the waste rock dump covered 211 acres north and east ofthe pit. 

Waste rock production fi'om the pit averaged 29,500 tons per day. Of this, 7,500 tons were sulfidic and 

22,000 tons oxide. Newmont had estimated that by mine closure in 1995, there wiU be 62.5 mUUon tons of 

waste rock; of this, 77.8 percent was expected to be mostiy oxidized mixed sedimentary material ofthe Webb 

Formation (some of which wiU contain sulfide mineralization), 15.4 percent carbonaceous and potentiaUy 

sulfidic, 4.3 percent limestone ofthe DevU's Gate Formation, and 2.5 percent alluvium fi'om surface deposits. 

Prior to the spring of 1990, sulflde, oxide, and calcareous waste rock were disposed of together. On May 8, 

1990, acid drainage was observed flowing fi'om the base of the waste rock dump and into the unnamed 

drainage above Emigrant Spring, toward Dixie Creek. Inspection ofthe drainage downstream ofthe dump 

revealed that approximately two miles ofthe channel contained a red-brown precipitate. Discharge to the 

drainage was estimated by Newmont to be 3 gpm. According to Newmont, snow removed from the roads 

was disposed of on the waste dump. As the snow melted, it infiltrated the waste rock pUe, oxidizing sulfiir-

bearing minerals and generating acid. The solution migrated along pre-mining topography and discharged at 

the toe ofthe dump. 

Surface-water samples were taken along 5 points in the drainage above and below Emigrant Spring in May, 

June, and July of 1990. They showed pH values ranging ft^om 2.37 to 3.21 near the base ofthe waste rock at 

the discharge point, and fi'om 6.5 to 8.64 about 4,000 feet downstream. Arsenic levels near the effluent point 
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were 46 ppm in May and 1.5 ppm in July; at the distant sampUng point, arsenic levels were 0.023 ppm in 

May and 0.005 ppm in July. Mercury levels near the discharge point were 0.19 ppm in May and 0.0019 ppm 

in July; at the distant sampling point, mercury levels were <0.0001 ppm in May and 0.0003 ppm in July. 

3.1.3 Acid Generation Prediction 

FoUowing detection of the acid generation in 1991, Newmont's Rain facUity Water PoUution Control Permit 
was revised. As part ofthe revised Permit, Newmont is required to report quarterly on results of Meteoric 
Water MobiUty testing and Waste Rock Analysis. The meteoric water mobUity test is an extraction 
procedure that determines moisture content ofthe waste, percent of a sample passing -200 mesh, pH of 
deionized water, and fmal pH of extiract (foUowing 24-hoiir extraction tune). Following the meteoric water 
mobility test, total carbon, organic-carbon, and sulfur assays are obtained on the composite waste sample by 
combustion-infirared analysis to measure sulfiir and sulfide contents, and to estimate carbonate content. Acid 
neutralization potential is then measured using titration. The extracted solution is analyzed for nitrate, 
phosphorous, chloride, fluoride, total dissolved solids, aUcalinity, sulfate, and metals. Waste rock analysis is 
intended to determine the net acid generation potential ofthe material placed in the waste rock dump during 
the quarter. 

Data for the third and fourth quarters of 1990 and the first quarter of 1991 were examined by EPA following 
the site visit (U.S. EPA 1992b). Third quarter results for the waste rock analysis indicated a net acid 
generation potential of -10.6 tons of CaCOs for each 1,000 tons of waste. This suggests that the wastes 
generated during this quarter had sufficient buffering capacity to neutraUze any acid solution generated by 
sulfidic material. Fourth quarter results showed a large shift, with an acid generating potential of 5.35 tons of 
CaCO] for each 1,000 tons of waste. The total acid generating potential of waste rock disposed during this 
quarter was equivalent to the amount of acid neutralized by 5.35 tons of CaCOs for each 1,000 tons of waste 
rock. For the first quarter of 1991, waste rock analysis data showed a net acid generating potential of 8.57 
tons. In these circumstances, Newmont is required to perform kinetic testing according to State of Nevada 
protocol. Results of this analysis were not available; however, in the third Quarterly Monitoring Report for 
1991, Newmont indicated that column studies were underway to fiilfiU this requirement. 

3.1.4 Treatment 

In response to the drainage, Newmont took the following actions. By May 9 (one day after the drainage was 

noted), a small pond was constructed to collect the flow firom the dump. On May 11, an HDPE hner was 

installed in the pond, and on May 18, Newmont constmcted a cutoff trench across the channel downsti'eam of 

the coUection pond to coUect subsurface solution. The trench was twenty feet deep and forty feet across and 

included a HDPE liner. Inflow to this trench was pumped to the collection pond and then tmcked to the 

taUings impoundment for disposal. 

The State and BLM approved Newmont's long-term mitigation plan with construction beginning in 

November of 1990, and completed in March of 1991. The solution coUection and retum system consists of 
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surface and subsurface water coUection and recovery system. Surface water is collected in a ditch and drains 
to a sump located at the toe ofthe waste rock pUe. Drainage collected in the sump drains by gravity to a 
200,000-galloncapacity, double-Uned pond. Subsurface flow is recovered in an HDPE-Uned trench and also 
drains to the double-lined pond. Flows average 23.8 gpm with a maximum of 183 gpm. In the event of a 
power faUure, the pond has a capacity to retain in excess of 65 hours of inflow at the maximum projected 
flow rate. In addition, storm watei from the surface ofthe waste rock dump and surrounding area is collected 
in a single-lined, 600,000-gallonpond located just below the double-lined pond. Solution from both ponds is 
pumped to the miU area and added to the tailings pipeline. 

As a long-term mitigation/preventionmeasure, Newmont began encapsulating sulfidic waste rock within 
oxidized and/or calcareous waste rock that has either no net acid generating potential or some acid 
neutralizing potential. As of late 1991, this was being accomplished by placing a pervious layer of coarse 
oxidized waste rock on the native soU. On this, five feet of compacted oxidized ore was placed. Additional 
oxide ore was placed against the natural hUlslope to act as a barrier. These layers were to act as barriers to 
water movement into and out ofthe sulfidic waste rock. FoUowing these steps, sulfidic waste rock was 
placed on and in fi'ont ofthe oxide ore. Several lifts were expected to be added to the sulfidic waste pUe. In 
addition, haul trucks foUow random routes during constmction to compact the material, thereby reducing its 
permeabiUty. EventuaUy, the fi'ont edge and top wiU be covered with 15 feet of oxidized material to complete 
the encapsulation. Prior to encapsulation, sulfide waste rock will be mixed with oxidized material or the 
limited quantity of calcarious material available to buffer any acidic solution generated. The sulfidic 
materials are fme to coarse grain sedimentary rocks extracted primarily from the Webb Foimation. 

Neither the draft nor the final Environmental Assessment prepared for the Rain FacUity discussed the 
potential for sulfidic material to generate acid drainage. 

3.2 Cyprus Thompson Creek, ChaUis, ID 

3.2.1 Introduction 

EPA conducted a site visit ofthe Cypms Minerals Corporation Thompson Creek (Cypms) faciUty in 

September 1991 (U.S. EPA 1992c). Cypms mines molybdenite (molybdenum disulfide, MoS )̂ from an open 

pit mine near ChaUis in central Idaho. Cypms staked its first mineral claims at Thompson Creek in 1967. In 

1981, mining operations began and the first concentrates were produced in 1983. In late 1991, the Cypms 

Thompson Creek Mine site consisted of (1) an open pit mine and two waste rock dumps; (2) a primary in-pit 

cmsher; (3) a mUl with grinding and flotation, and (4) a taiUngs impoundment. 

Cypms has been conducting a study to investigate the potential for the waste dumps and the taiUngs 

impoimdment to generate AMD. The results ofthe AMD study ofthe waste rock and tailings were to be 

provided to USFS by March 1,1992. Proposed revisions to the faciUty's reclamation plan were also to be 

submitted to the U.S. Forest Service (U.S.FS). According to USFS personnel, the revisions to the Plan of 

Operations were to be subjected to the environmental review requirements of National Environmental PoUcy 
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Act (NEPA). This review may include preparation of a supplemental Environmental Impact Statement (U.S. 
EPA 1992c). The AMD study has been requested. 

3.2.2 Waste Rock 

When mining began in 1981, approximately 130 mUUon tons of overburden were initiaUy removed as "pre-
production stripping." Most ofthe overburden was placed in two waste rock dumps (the Buckskin and Pat 
Hughes dumps) located adjacent to the pit. In 1990, approximately 16.2 miUion cubic yards of waste rock 
were generated, consisting mainly of metasediment, quartz monzonite, chaUis volcanics, and clayey rock (i.e., 
decomposed volcanics). 

3.2.3 Acid Generation Prediction 

Both intmsive and metasedimentary rocks have high sulfur content (up to 1.13 and 1.66 percent, 
respectively). Therefore, in 1990, Cypms began a study ofthe potential for AMD generation from the waste 
rock and tailings, using both static and kinetic test methods. As of late 1991, static testing had been 
performed on twenty intmsive rock, and 58 metasedimentary rock samples collected from both the lower and 
upper benches ofthe pit. For each sample, Cypms calculated the neutralization potential (NP) and the acid 
generation potential (AP) to determine the net neutralizationpotential (NNP) and the NP/AP ratio. The NNP 
represents the neutraUzation potential (the tons of calcium carbonate required to neutralize 1,000 tons of 
waste rock) minus acid generation potential (calculated based on the total sulfur content). According to 
Cypms personnel, waste rock with an NP/AP ratio in excess of 3:1 was considered non-acid generating. 
According to USFS personnel, a NP/AP ratio of at least 5:1 should be required before a material is 
determined to be non-acid forming (U.S. EPA 1992c). 

Static testing of eight intmsive rock samples firom the lower benches ofthe pit, close to the ore zone, yielded 
an average net neutralization potential (NNP), and neutralization ratio (NP/AP) of 0.53 and 1.88:1, 
respectively. These results exhibited more AMD potential than the average NNP (4.93) and average NP/AP 
(3.80:1) values obtained firom 12 intmsive rock samples from the upper bench. They indicate a greater 
potential for AMD with intmsive waste rock in the vicinity ofthe ore zone. The AMD potential decreased 
with distance from the ore zone. The difference between intmsive rock samples coUected from the upper and 
lower benches was believed to be caused by a relatively predictable pattem of mineralization and alteration 
zoning around the ore body. 

According to Cypms, the metasedimentary rocks did not appear to be sources of AMD. Cypms has 

performed static testing on the metasedimentary rock in the lower benches and found average NNP and 

NP/AP values of 24.95 and 3.11:1, respectively. It should be noted that, while the metasedimentary rocks are 

considered non-acid foiming by Cypms (NP/AP gieatei than 3:1), the average NP/AP ratio is less than the 

minimum (5:1) ratio suggested by the USFS. Metasedimentary rock samples obtained fi'om the upper 

benches showed average NNP and NP/AP values of 19.02 and 8.52:1, respectively. Though the average 
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NNP value did not increase in samples firom the upper bench, the NP/AP ratio increased significantiy, 
supporting the theoiy that AMD potential decreases with distance from the ore zone. 

Kinetic testing of intmsive and metasedimentaiy rock was ongoing in 1991 for those static test samples 

showing acid generating potential. Results ofthese tests were to be incorporated into the AMD study as they 

became available. 

3.2.4 Tailmgs 

During the ongoing acid drainage study, indications of acid generation were found in the tailings. As of late 
1991, the tailings impoundment covered a total of approximately 150 acres with the embankment covering 
about 60-70 acres and the taUings pond behind the embankment approximately 90 acres. According to 
Cypms personnel, taUings oxidation to a depth of several feet had been evident for over two years (U.S. EPA 
1992c). 

3.2.5 Acid Generation Prediction 

In October 1990, ten hoUow stem auger borings were completed in the tailings embankment. Samples 
coUected from the these borings were subjected to humidity ceU testing, and showed that the average sulfur 
content ofthe tailings sands was 0.79 percent and the pH ranged from 3.5 to 7.3 s.u. (Analyses of taUings 
sands have shown pH levels as low as 3.0 s.u.) In addition, of eight samples tested, six produced elevated 
iron and sulfate concentrations, and associated increased acidity, within a 15-week test period. The kinetic 
tests affirm the reactive nature ofthe tailings found in static test results. 

According to Cypms personnel, the tailings pond and the seepage return pond were not a problem (pH > 5.7 
S.U.). However, in 1991, Cypms conducted a water quaUty trend analysis for six surface water quaUty 
monitoring locations in the tailings impoundment area. These locations included the main drain ofthe rock 
toe, springs located on the left and right abutments ofthe rock toe, the discharge from the rock toe, the sump 
below the seepage retum pond dam, and Bruno Creek (immediately downstream ofthe sump). This analysis 
found that during the period 1981-1990, (1) pH decreased at four locations (but not at the left and right 
abutment springs), (2) sulfate had increased at all locations, (3) iron had increased at four locations (not at the 
left and right abutment springs), and (4) no trends in zinc, copper, or arsenic were recognized. The increase 
m sulfate concentrations was attributed to tailings oxidation and acid generation. 

3.2.6 Treatment 

Cypms applied trisodium phosphate (TSP) to tailings embankment sand to address the AMD problem. 

Previous colunm testing had found that TSP addition increased the pH, and reduced iron concentrations in 

leachate samples. According to Cypms's consultant, two TSP tests, humidity cell tests and large scale tests, 

were being conducted in 1991 to determine TSP's effectiveness in controUing AMD from the embankment, 

and maintaining impoundment water quaUty. However, because the taUings impoundment unit has no 
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discharge and water from the impoundment, seepage return pond, and pump back system is retumed to the 

miU, the TSP application were expected to cause elevated phosphoms levels in the reclaim water. Cypms 

personnel indicated these levels may adversely affect flotation operations and that this issue was being 

studied. 

Cypms' original plan for reclamation ofthe taiUngs impoundment indicates that Cypms initially anticipated 

that water quality standards could be met by dUuting impoundment seepage with natural mnoff. No water 

treatment beyond sediment control was expected to be required. However, the original reclamation plan did 

not consider the AMD issue. According to Cypms personnel, the AMD problem could extend weU beyond 

the Ufe ofthe mine and perpetual care/treatment may be necessary. Therefore, Cypms was evaluating 

remedial altematives (other than perpetual care) and was preparing to submit a revised tailings pond 

reclamation plan (as a modification to their operating plan). 

Altematives to be considered included installing an additional flotation unit to remove pyrite and/or in-place 

treatment of tailings with trisodium phosphate as a buffer. Preliminary flotation tests have been conducted to 

investigate the possibUity of removing sulfides from the taUings prior to disposal in the impoundment. Test 

results indicated that a high percentage of pyrite may be recovered. Limited static testing performed on a 

whole tailings sample from which pyrite was recovered indicated a NP/AP ratio in excess of 4:1 compared to 

an average value of 0.84:1 for all tailings analyses. 

According to Cypms personnel, oxidation had only been found to occur in the top two to three feet of tailings 

(despite the results of analyses ofthe 1990 borehole samples that showed oxidation at all depths down to 150 

feet). Therefore, an additional altemative under consideration was to encapsulate the tailings. Information on 

specific types of cover materials was not provided. AdditionaUy, Cypms was investigating the potential use 

of wetiands treatment. 

3.3 LTV Steel Mining Company, The Dunka Site, Minnesota 

3.3.1 Introduction 

EPA visited die LTV's Dunka site m August 1991 (U.S. EPA 1992d). The site is located approximately 20 

mUes northeast of LTV Steel Mining Company's (LTV SMCo.) Hoyt Lakes facUity. The site is on private. 

State, Bureau of Land Management, and U.S. Forest Service lands; LTV SMCo. holds surface and mineral 

leases for the area. The Ehmka pit is part ofthe eastem-most extension ofthe BiwabUc iron formation and is 

one ofthe smaller pits on the Mesabi Range at three mUes in length. Although additional material may be 

removed from the pit for beneficiation, in 1991, plans called for no fiirther exploration activity at the site or 

enlargement of the pit. 
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3.3.2 The Acid-Generating Duluth Complex 

The taconite ore at the Dunka site contacts Duluth Complex material (DCM), which must be removed to 

reach portions ofthe taconite ore deposit. The Duluth Complex is a suUur-containing, mafic intmsive rock 

unit, considered to be one ofthe largest known sources of copper and nickel resources. As of late 1991, LTV 

SMCo. had removed and placed in "gabbro" stockpUes approximately 50 mUUon tons of Duluth Complex 

material containing an average of more than 0.2 mass percent copper oxides and/or 0.05 mass percent nickel 

oxides as gabbro stockpiles. 

The remaining Duluth Complex material stockpUes were categorized as waste rock stockpiles and are made 
up of material containing less than 0.2 percent copper oxide and less than 0.05 percent nickel. Since these 
waste rock stockpiles were constmcted in 1976, monitoring of drainage from the piles has revealed a decrease 
in pH levels, as weU as an increase in trace metal concentrations. Copper and nickel concentrations as high as 
1.7 and 40 mg/L, respectively, were observed in seepage/runoff from Duluth Complex waste rock stockpiles 
at the site. In addition, during sampling conducted by the Minnesota Department of Natural Resources 
between 1976 and 1980, pH values as low as 5.0 at Seep 1 were reported. 

3.3.3 Acid Rock Drainage Prediction Methods 

To address this drainage, the Minnesota Department of Natural Resources in conjunction with LTV SMCo., 
constmcted fiiU scale test piles ofthe Duluth Complex material to monitor its acid generation potential. The 
MDNR continues to monitor the test piles and study acid generation. Lapakko (1988) conducted kinetic tests 
of Duluth Complex material using a humidity ceU. Nine samples were selected from core material and one 
sample from a test stockpUe. This experimental method was selected based on ongoing field test results, 
which demonstrated a strong correlation between sulfiir content, trace metal mobiUty, and acid production. 
Laboratory scale tests provided better control and simplified analysis. Sulfur content was identified as the 
independent variable. Samples that had variable sulfiir content were selected. Part ofthe study was to 
determine the feasibUity of extrapolating laboratory results to operational conditions. 

Each ceU was loaded with 75 gram rock samples passing 100 mesh but less than 270 mesh. Samples were 

rinsed with 200 ml of distUled-deionized water, which was aUowed to remain in contact with the sample for 

five minutes. Rinse water was coUected and fUtered through a 45 micron fUter. At the beginning ofthe 

experiment, the samples were rinsed five times to remove oxidation products generated during sample 

preparation. Two rinses were used each week during the remainder of the experiment. Between the weekly 

rinsings, the samples were stored in a box fitted with temperature and humidity controls. 

The laboratory study found that drainage pH decreased as the sulfur content ofthe sample increased. 

Drainage pH also decreased as the experiment time increased. Both of these findmgs are consistent with field 

observations on pH variation correlated with sulfur content and time. Based on the data, Lapakko (1988) 

concluded that the smaU particles (<2.0 mm) have a large mfluence on field stockpile drainage quaUty. The 

weighted average sulfiir content for particles in this fraction is 1 percent compared to 0.6 percent in the bulk 
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rock. Most ofthe sulfur occurs as pyrrhotite. The higher sulfiir content combined with the higher surface 
area ofthese particles make this fi'action susceptible to more intense oxidation reactions. 

3.3.4 Environmental Risks 

Toxicity testing of the leachate showed that copper and nickel concentrations exceeded the 48-hour lethal 
concentration (LC50) for Daphnia pulicaria; nickel concentrations also exceeded the 96-hour LC50 for 
fathead minnow. Concentrations of calcium, magnesium, and sulfate in the stockpUe drainage were also 
elevated. According to LTV SMCo., there was some question whether the metals were the toxic agent 

Most ofthe seepage from waste rock pUes at the Dunka site has historicaUybeen discharged to Unnamed 
Creek. Unnamed Creek flows into Bob Bay, a part of Birch Lake. In a 1976-1977 study of trace metals in 
Bob Bay, it was found that concentrations of copper, nickel, cobalt, and zinc in the waters ofthe Bay were 
higher than the regional average concentrations and decreased with distance from the mouth of Unnamed 
Creek. Elevated metal concentrations were also observed in the sediments, as well as in aquatic plant and 
clam tissue. In the study, it was estimated that the total discharge from the Dunka wateished into Bob Bay 
through Unnamed Creek was 500 mUUon gallons pei year. Unnamed Creek contributes more than 90 percent 
ofthe trace metals load to Bob's Bay. Annual loading is over one ton of nickel. Less than 40 percent of this 
nickel load was found to be removed from the system through natural lake processes. According to LTV 
SMCo., carbon dating of sediment samples from Bob Bay indicates significant metal concentrations which 
predate mining. 

3.3.5 Treatment 

As of late 1991, the State and LTV SMCo. were working to develop technologies to mitigate leachate 
generation and release of trace metals associated with stockpUe drainage. The technologies being tested and 
employed included pUe capping/channeUng to liniit infUti'ation, active treatment in a neutralization pond to 
lower pH and remove metals, and use of artificial wetiands to remove metals. The ultimate goal was a 
passive treatment system that would require little or no maintenance (U.S. EPA 1992d). 

3.4 California Gulch 

The Califomia Gulch NPL site is located in the upper Arkansas River VaUey m Lake County, Colorado. It is 

bounded by the Arkansas River to the west and the Mosquito Mountains to the east, and is approximately 

100 miles southwest of Denver. The study area for the remedial action encompasses approximately 15 

square miles, and includes CaUfomia Gulch and the City of LeadviUe. Califomia Gulch is a tributary ofthe 

Arkansas River. Mining for lead, zinc, and gold has occurred in the area since the late 1800's. This site was 

added to the NPL in 1983 (U.S. EPA, 1991). 

A Remedial Investigation conducted by EPA in 1984 indicated that the area is contaminated with metals 

(including cadmium, copper, lead, and zinc migrating from numerous abandoned and active mining 
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operations). A primary source ofthe metals contamination in the Arkansas River is acid-mine drainage from 
the Yak Tunnel mto Califomia Gulch. The Yak Tunnel was buUt to drain the mine workings in the area of 
CaUfomia Gulch. The acid dissolves and mobilizes cadmium, copper, iron, lead, manganese, zinc, and other 
metals. The tunnel and its laterals and drifts collect this metal-laden acidic water, and drain it to the tunnel 
portal. The tunnel drains into CaUfomia Gulch and then to the Arkansas River. The Yak Tunnel's discharge 
contributes to the contamination of Califomia Gulch, the Arkansas River, and the associated shallow aUuvial 
ground-water and sediment systems. From previous investigations and sampling data, it was concluded that, 
as ofthe early 1980's, the Yak Tunnel discharged a combined total of 210 tons per year of cadmium, lead, 
copper, manganese, iron, and zinc into Califomia Gulch, which is biologically sterUe (U.S. EPA 1991). 
Results of acid generation predictive tests of taiUngs and waste rock samples were not available for this 
report. 

3.5 Clear Creek/Central City 

The Clear Creek/Central City NPL site is located approximately 30 mUes west of Denver, Colorado, and 
includes the Clear Creek mainstem and the North and West Forks of Clear Creek. Active operations, which 
began in 1859, include gold, sUver, copper, lead, molybdenum, and zinc mining. Initial investigations at the 
site focused on the discharges of Acid Mine Drainage (AMD) and miUing and mining wastes from five 
mines/tunnels in the Clear Creek and North Clear Creek Drainages. The five mines/tunnels of interest are: 
(1) the Argo Tunnel; (2) the Big Five; (3) the National Tunnel; (4) the Gregory Incline; and (5) the Quartz 
HUl Tunnel. The first two are portals along Clear Creek and the last three are ui the North Clear Creek 
Drainage. They are close to the Cities of Idaho Springs, Black Hawk, and Central City. Associated with the 
AMD is contamination of surface drainages by metals in solution such as cadnuum, chromium (VI), lead, 
manganese, nickel, and silver (U.S. EPA 1991). 

Acid/base potentials, simUar to acid/base accounting, of waste materials were tested as part ofthe Remedial 
Investigation. The acid/base potentials (NNP) were calculated as the neutraUzation potential (NP) minus the 
potential acidity (AP). Results indicated that waste materials at die Gregory IncUne, the Quartz HUl Tunnel, 
and the Argo Tunnel have the capacity to generate large quantities of acid leachate. The null tailings at the 
Gregory Incline are especially capable of producing acid through the oxidation of large quantities of pyrite. 
For example, the average acid potential for the Gregory Incline null tailings was -21.5, the waste rock was 
1.7, and the alluvium was 11.6 (a negative acid^ase potential indicates acid fonning potential). In the waste 
rock and aUuvium, 11 of 18 and 2 of 13 samples showed acid forming potential. Infoimation on the types of 
sampling and analytical methods used was not avaUable. 

The City of Blackhawk, with guidance from EPA, is requiring, through a city ordinance, acid generation 

potential testing of onsite materials prior to any development activities. Central City is in the process of 

doing the same. The ordinance requures that, for any excavation or site development, a sample coUection plan 

that mcludes chemical analysis of acid-base potential must be prepared. The ordnance requires Uiat the tests 

confoim to the methods outiined in EPA-670/2-74-070,A//«e Spoil Potential for Soil and Water Quality or 

an equivalent method, and that sampling must be representative of the condUions at the property. If the 
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acid/base potential is negative, the applicant must have a mitigation plan approved by the city (Fliniau, 

1993). 

3.6 Iron Mountain Mine 

The Iron Mountain Mine is a 4,400-acreNPL site in Shasta County, California, approximately nine mUes 

northwest of the City of Redding. Between 1865 and 1963, the area was used for the mining and processing 

of copper, sUver, gold, zinc, and pyrite. In 1983, Iron Mountain Mine was added to the NPL. Acid mine 

drainage, leaching from both the undergroimdmine workings and from the taUings pUes located at the site, is 

causing zinc, cadmium, and copper contamination of the Spring Creek Watershed and the Sacramento River. 

Environmental damage is primarily in the Sacramento River and tributaries in the Spring Creek and Flat 

Creek watersheds, where fishery productivity loss and periodic fish kUls have been observed. Drinking water 

drawn from the Sacramento River for the City of Redding (population 50,000) is also threatened (U.S. EPA 

1991). 

In general, acid mine drainage generation is seasonal and is accelerated during periods of heavy rainfall. 

According to EPA, the annual average rate of acid mine drainage at the site is 100 gallons per minute (gpm) 

with peak flows of 300 to 600 gpm. The average loading per day to the Spring Creek Watershed from Iron 

Mountain Mine is 423 lbs of copper, 1,466 lbs of zinc, and 10.4 lbs of cadmium (U.S. EPA 1991, Biggs 

1991). 

Accoiding to the Remedial Project Manager acid generation potential tests were conducted whUe the tunnels 

were being mucked out. The procedures used are those required by CaUfomia State law. Infoimation on test 

results and sampling and analytical methods used was not available (Hyman 1993 and Sugarek 1993). 

3.7 Silver Bow Creek/Butte Area Site 

The SUver Bow Creek/Butte Area NPL site is one of four separate but contiguous Superfund Sites located 

along the course ofthe Clark Fork River in southwestem Montana. The Silver Bow Creek/Butte Area 

Superfimd Site is the largest (450 acres) and most complex ofthe four sites. The site was Usted on the NPL 

in 1983. The SUver Bow Creek/Butte Area site includes the Cities of Butte and Walkerville (population 

38,000), the Berkeley Pit (a nonoperating open-pit copper mine); numerous underground mine workings; the 

Continental Pit (operated by Montana Resources); SUver Bow Creek; Warm Springs Ponds (mine taUings); 

and Rocker Timber Framing and Treating Plant. 

In the early 1980s the Berkely Pit open pit mine was closed and dewatering pumps were shut down. As a 

result, the interconnected underground workings and the open pit began fUling with water. EPA is concemed 

with the waters filling Berkeley Pit because they are highly acidic (the RI shows pH values ranging between 

2.5 and 3.3, depending upon at what depth the samples werie taken) and contain high concentrations of 

copper, iron, manganese, lead, arsenic, cadmium, zinc, and sulfates. If the water continues to rise in the 

Berkeley Pit, contaminated water may eventuaUy flow into shaUow ground water (aUuvial aquifer) and into 
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SUver Bow Creek, creating the potential for significant environmental impacts and human health problems 
(U.S. EPA 1991). There have been no tests performed to predict pH changes either in Berkely Pit or the 
drainages that feed the Berkely Pit (Forba 1993). Total acidity has been tested for some samples collected at 
the SUver Bow Creek site. Information on the materials sampled, analytical methods, and results were not 
avaUable. 
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Recommended Changes to NPDES Language 

Fact Sheet 

1. The first paragraph of EPA's Fact Sheet language should be revised as 
follows: 

Seeps of waters in mine impacted areas to surface waters have been an 
issue throughout the United States. When exposed to oxygen and 
precipitation, unoonoolidatod-wooto rock fnilfide mineral A at mines often-4ub& 
have the potential to produce add fode mine drainage. Such drainage 
consist9=of low pH water which can contain high concentrations of metals. In 
many cases acid m ^ mine drainage flows into ground water which is 
hydrologically connected to surface waters. Seep tike discharges can then 
result which heavily impact surface waters. 

(Acid mine drainage can come from any sulfide mineral, not only &om waste rock. 
The source of the acidic drainage at Questa is currently a subject of disagreement,) 

2. EPA should eliminate the reference to the LAC Minerals case. That 
court held that the seeps at issue were not point sources. tAr. MinRmlf!̂  892 F. 
Supp. 1333,1359 (D.N.M. 1995). 

EFA should delete the discussion ofthe LAC settlement for two reasons, 
First, in that case (unlike here) the ARD at issue was actively collected by LAC. 
Second, the settlement does not indicate (aa the language implies) that LAC agreed 
that the Clean Water Act applied to the ARD at issue. The settlement program did 
not implement the Clean Water Act at all, but rather the New Mexico Mining Act 
and the New Mexico Water Quality Act. 

3. The next paragraph (which follows the discussion of the LAC 
settlement) should be revised as follows to better describe Molycorp's proposal: 

At Molycorp's Questa mine, pollutants resulting from mining activities 
may have the potential to be discharged to surface waters of the United 
States, through a direct hydrologic connection. In order to prevent this type 
of potential discharge, Best Management Practices (BMPs) are proposed to be 
required by the permit. The proposed BMPs, which are described in detail in 
the draft permit, consist of a combination of firench drains and possibly 
ground water withdrawal wells to intercept ground water at seeps located 
just upstream of the mouth of Gapuline Canyon and near the mouth of 
Goathill Gulch. The water collected by tiie interception systems w4B .may be 
pre-treated to increase the pH and then pumped into the taiUngs pipeline 
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and sent to the tailings ponds located west of Questa. or could be pumped to 
the mine for use as process water. When installed, the seepage interception 
systems described in the permit wiU prevent the potential discharge of 
process related pollutants, m: pnn,ut»;int6 firom natural sources, or both, to the 
Red River. 

t. 
4. The final paragraph should be revised to more precisely describe the 

prohibition, and to provide for unavoidable delays. 

The draft permit contains detailed descriptions of the seepage 
interception systems required as best management practices. It also includes 
corresponding language which will prohibit the discharge of ipgecoso rolatod 
pollutants traceable to point source mining operations, except in trace 
amounts. EPA has determined that installation and operation of the 
interception system will sufficiently eliminate the potential to for such 
discharge^ mine related pollutants and will moot to comply with the proposed 
permit's prohibition. A compliance schedule of one year has also been 
included in the permit to allow time to construct the seepage interception 
system. One year should be a sufficient amoimt of time to construct the 
system and bring it into operation. EPA recognizes. hnwavRr. fhat the 
proposed interception system is not on Molvcorp.propertv. but on a state 
highway right-of-way and on National Forest land. Accordingly, under the 
proposed permit EPA mav extend the one-year HoflHIinA if it. rnrtrinf. ha mot-
due to delays in obtaining agency approvals despite Molvcorp'e good faith 
efforts. Similarly. Molvcorp may propose altemative interception measures 
if. despite its good faith efforts, its inabilitv to obtain agency approval 
p-ifpr1ii,dfl.q in-qtanfltion or operatinn nf all or p a r t of i t s proposed sys tem. 
Molvcorp mav also propose additional interception measures to EPA at anv 
time. 

Permit Language 

The permit language should be modifiied to more precisely define the 
prohibition, as follows: 

PARTL 

The discharge of pollutants fpom traceable to point source mine 
operations through a hydrologic connection to the Red River shall be 
prohibited except in trace amounts. See PART HA. of this permit. 
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PARTH. 

A. BEST MANAGEMENT PRACTICES 

The permittee shall install the following seepage interception and 
management system to comply with the prohibitinn apain.«;t prevent 
the discharge to the Red River of mino rolatod pollutants traceable to 
point source minft npAratinnfi to tho Rod Rivor except in trace amounts. 
Implementation ofthese Best Management Practices (described below) 
is considered compliance with thio pormit'o &is-prohibition (set forth 

including wasto rook piloc, through a hydrologic-oonnoction-tQ tho Bod 
River. 

***** Add Design Description Here ***** 

'llHIIIII 



TABLE 2 
OUTFALL 002 DATA FROM fflSTORICAL DISCHARGE MONITORING REPORTS 

JANUARY 6,1998 

DATE 

2/1/85 
3/1/85 
4/1/85 
1/1/96 
2/1/96 
3/1/96 
4/1/96 
5/1/96 
6/1/96 
7/1/96 
8/1/96 
9/1/96 
10/1/96 
11/1/96 
12/1/96 
1/1/97 
2/1/97 
3/1/97 
4/1/97 
5/1/97 
6/1/97 
7/1/97 
8/1/97 
9/1/97 
10/1/97 

MANGANESE (tot.) 
(lb/day) 

Avg. 

4.00 
3.95 
4.01 
3.92 
3.56 
3.89 
4.32 
4.21 
4.15 
2.84 
3.24 
3.19 
4.43 
4.55 
4.62 
4.56 
4.26 
4.35 
4.23 
4.15 
4.09 
4.57 

Max. 

4.20 
4.11 
4.19 
4.06 
3.70 
3.95 
4.48 
4.47 
4.29 
3.95 
3.35 
4.54 
4.54 
4.66 
4.80 
4.71 
4.49 
4.41 
4.46 
4.28 
4.11 
5.47 

(mgA) 
Avg. 

1.20 
1.40 
1.38 
1.85 
1.84 
1.90 
1.93 
1.76 
1.91 
1.97 
1.91 
1.86 
1.90 
1.82 
1.60 
1.58 
1.78 
1.82 
1.74 
1.65 
1.70 
1.72 
1.65 
1.60 
1.58 

Max. 
'. 1.30 

1.50 
1.48 
1.90 
1.90 
2.00 
2.00 
1.80 
1.93 
2.03 
1.95 
1.87 
1.90 
1.90 
1.60 
1.61 
1.86 
1.91 
1.76 
1.73 
1.75 
1.80 

'1.70 
1.60 
1.80 

MOLYBDENUM (tot.) 
(lb/day) 

Avg. 
9.00 
8.40 
10.80 
5.00 
4.80 
4.97 
5.04 
5.14 
4.88 
5.44 
5.63 
5.52 
4.58 
4.50 
4.84 
6.28 
5.89 
6.09 
6.32 
6.02 
6.30 
5.96 
5.77 
6.06 
6.07 

Max. 
12.00 
12.00 
12.10 
5.30 
4.97 
5.05 
5.25 
5.25 
5.03 
5.60 
5.90 
5.61 
4.97 
4.65 
7.38 
6.98 
6.08 
6.23 
6.51 
6.26 
6.84 
6.44 
6.01 
6.36 
6.68 

(mg/l) 
Avg. 
2.30 
2.17 
2.42 
2.30 
2.24 
2.35 
2.48 
2.54 
2.40 
2.48 
2.55 
2.47 
2.45 
2.52 
2.38 
2.24 
2.31 
2.39 
2.41 
2.33 
2.46 
2.40 
2.30 
2.38 
2.10 

Max. 

2.60 
2.83 
2.63 
2.40 
2.30 
2.40 
2.60 
2.61 
2.46 
2.54 
2.63 
2.50 
2.50 
2.60 
2.50 
2.29 
2.43 
2.48 
2.43 
2.41 
2.50 
2.60 
2.40 
2.50 
2.20 

SILVER (tot.) 
Ob/day) 

Avg. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Max. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(mgrt) 
Avg. 

<0.01 
<.010 
<.O10 
<.010 
<.010 
<.010 
<.010 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.0005 
<.0005 
<.0005 
<.0005 
<.002 
<0.002 
<0.002 

Max. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.0005 
<.O005 
<.0005 
<.0005 
<.002 

<0.002 
<0.002 

VANADIUM (tot.) 1 
(lb/day) 

Avg. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 
0.022 
0.022 
0.021 
0.018 
0.020 
0.028 
0.028 
0.025 
0.027 
0.013 
0.013 
0.025 
0.025 

[ 0.025 
0.028 

Max. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 
0.022 
0.022 
0.021 
0.018 
0.020 
0.028 
0.028 
0.025 
0.027 
0.013 
0.013 
0.025 
0.025 
0.025 
0.028 

(mg/l) 1 
Avg. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.005 
<.005 
<.010 
<.010 
<0.010 
<.010 

Max. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.005 
<.005 
<.010 
<.010 
<0.010 
<.010 

-u S 

5 - £>. ^ 9 

I f - - / 7" - / . 1 1 / 

d l / ^ o 
Page 4 of 6 



^ 

) ' ^ 

i - n 

s i 

l . ' - l ^ 

/ - - ^ ^ 
/ . ^ -^ 

£X-^c_ 5CL 

/. a . 

^ ^ ^ 

^ ^ - ' ^ - '=^ r3 

/.Gc:, 

/ . 1--? 

7. Si? 

^ . % : ^ 

^ ^ % i ? 

/ . - y ^ 

• L ^ 
^ SZ 

< ^ \ / - o , l Q i 



^ - K - l l 

12. ^ 

/W93? 

J . ^ S % I 
/ . 5 1 ^ •• 

/ ^ / : 

1 3 ? V ! 
3"7 5 

2 ^ 2 o y 

7" 

1 
2 
1 
2 
2 

. ; . . . ! 

j . ^ 

^ ^ - ^ : \ 

i-=>./yvs-

A - \ 

^ . ^ / / y 

x ^ ^ ^ - u . - i n ^ 

1 .£>5 

^ ' -- ^ <p . ;6^ /?- . 0 .5 -7 r - ^ . >.r 

r.>. ^ . /5< 



Nicholas Ceto To: Js Wilson/R6/USEPA/US@EPA 

g ^ S r ^ l P ^ l 09/05/00 02:52 PM 

W^ 
cc: 

Subject: Re: 

Scott, I think french drains can work under the right site specific circumstances, but there are times when 
they don't I have seen french drains, sumps, ponds, open channels, and recovery wells all used with 
varying degrees of success. I think to come up with a good system you might want to do a bit of work to 
evaluate site specific soils, geology and hydrology, that way you can maximize your chances for success. 
Also, downgradient monitoring of surface and groundwater can be used to evaluate how successful your 
efforts have been. Nick 



0 UNITED S T A T E S E N V I R O N M E N T A L P R O T E C T I O N AGENCY 
-*, / REGION VI 

*' '^''*'^ ALLIED BANK TOWER AT FOUNTAIN PLACE 
1445 ROSS AVENUE 

DALLAS, TEXAS 75202 

August 4, 1987 

FACT SHEET 

for proposed National Pollutant Discharge Elimination System (NPDES) 
Permit No. NM0022306 to discharge to waters of the United States. 

Issuing office: U. S. Environmental Protection Agency 
Region VI 
Allied Bank Tower 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Applicant: Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

1. The applicant currently operates a molybdenum mining and milling 
operation. 

2. As described in the application, the plant site is located in Taos 
County, New Mexico. Discharge is to the Red River in Segment No. 2-120 
of the Rio Grande Basin. 

3. The known uses of the receiving waters are: coldwater fishing, fish 
culture, livestock and wildlife watering, and secondary contact recreation, 

4. Stream standards are: the general and specific stream standards are 
provided in "Water Quality Standards for Interstate and Intrastate 
Streams in New Mexico", New Mexico Water Quality Control Commission, 
February 15, 1985. 

5. The following is a quantitative description of the discharge described 
in the application: 

Flow 
a. Outfall Frequency Avg/Daily (MGD) Max/(MGD) Min/(MGD) 

b. 

001 
002 

Outfall 

001 
002 

Intermittent 3.31 
Intermittent N/A 

Temp. °F 
Avg/Summer 

N/A 
N/A 

4.32 
0.61 

Temp. "F 
Avg/Winter 

N/A 
N/A 

N/A 
N/A 

Temp. °F 
Max Mi n 

N/A N/A 
N/A. N/A 



# - 2 - 'm 

c. Out fa l l 

001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 

002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002. 
002 

< ^ a 

Parameter 

Chemical Oxygen 
Total Suspended 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenun 
Total Zinc 
pH 

Chemical Oxygen 
Total Suspended 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total MolybdenuiT 
Total Zinc 
pH 

' " ^ c ^ 

Demand 
Solids 

1 

Demand 
Solids 

1 

5 4 < £ ^ 
Eff luent 

£ V 
Character ist ics 

Daily Avg (mg/l) 

30 
11 
N/A 
<0.01 
N/A 
0.046 
2.90 
0.56 

N/A 
1.20 

<0.06 
4.13 
0.08 

wi th in ra 

8 
7 

.<0.04 
<0.01 
<0.03 
0.004 
2.20 
0.36 

N/A 
1.37 

<0.01 
2.71 
0.0 

wi th in ra 

mge 

inge 

Da-

of 6. 

of 7, 

i l y Max (mg/l) 

38 
29 

0.56 
<0.01 
0.04 
0.046 
2.90 
0.80 
0.18 
1.39 

<0.06 
4.36 
0.14 

,6 to 8.3 S.U. 

15 
20 
N.D. 
<0.01 
N.D. 
0.005 
2.30 
0.54 
0.21 
1.42 

N.D. 
2.84 
0.09 

,1 to 7.8 S.U. 

6. On the basis of preliminary staff review, the Environmental Protection 
.̂ ''oncy, after consultation with the State of New Mexico, has made a 
tentative determination to issue a permit for the discharge described 
in the application. 

7. The proposed effluent limitations for those pollutants proposed to 
be limited are as follows: 

See attached draft permit. 

8. A brief explanation follows of the express statutory or regulatory 
provision on which permit requirements are based, including appropriate 
supporting references to the Administrative Record required by 40 CFR 
124.9: 

a. NPDES Permit No. NM0022306 reissued to Molycorp on July 5, 1985. 



b. Consolidated NPDES application No. NM0022306 received from Molycorp, 

c. Ore Mining & Dressing Point Source Category Guidelines, 40 CFR 
Part 440, dated December 3, 1982. 

d. Water Quality Standards for Interstate and Intrastate Streams in 
New Mexico, WQCC 85-1, dated February 15, 1985. 

e. Modification request from Molycorp for reduced monitoring during 
the period of mill shut down, dated March 6, 1986. 

9. The following is an explanation of calculations or other necessary 
explanation of the derivation of specific effluent limitations and 
conditions, including a citation to the applicable effluent limitation 
guideline or performance standard provisions as required under 40 CFR 
122.44 and 122.45 and reasons why these are applicable: 

A. Outfalls 001 and 002 - Limitations 

The following limitations are continued in the permit for the flow 
weighted average results for Outfalls 001 and 002. 

For chemical oxygen demand, limitations of 60 mg/l daily average and 
90 mg/l daily maximum have been established under best professional 
judgment (BPJ) for best available technology economically achievable 
(BAT). 

For total suspended solids, limitations of 20 mg/l daily average and 
30 mg/l daily maximum have been applied for best practicable control 
technology (BPT) under 40 CFR Part 44.102(b) and under BPJ are considered 
equivalent to best conventional technology (BCT). 

Total arsenic limitations of 0.5 mg/l daily average and 1.0 mg/l daily 
maximum have been applied for BAT under BPJ. 

Total cadmium limitations of 0.05 mg/l daily maximum have been applied 
for BAT •nc'-r BPJ. 

Total copper limitations of 0.15 mg/l daily average and 0.30 mg/l daily 
maximum have been applied for BAT under Part 440.13(b). 

Total cyanide limitations of 0.025 mg/l daily average and 0.05 mg/l 
daily maximum have been applied for BAT under BPJ. 

Fluoride limitations of 3.0 mg/l daily maximum have been applied for BAT 
under BPJ. 

Total iron limitations of 0.6 mg/l daily maximum have been applied for 
BAT under BPJ. 
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Total zinc limitations of 0.2 mg/l daily maximum is based on BAT under 
BPJ. 

B. Instream Water Concentration (IWC) 

Daily Average Flow 

Outfall 001 3.31 MGD 
Outfall 002 0.29 MGD 

Total 3.60 MGD 

7Q10 Stream Flow 

25 cfs = 16 ;^D 

IWC at 7Q10 

3.60 = 18.4% 
16 + 3.60 

IWC at 1/2 7Q10 

3.60 = 31.0% 
8 + 3.60 

fM 

r,; Total lead l imitations of 0.3 mg/l daily average and 0.6 mg/l daily 
maximum have been applied under Part 440.103(b). ?i 

Total manganese l imitations of 1.0 mg/l daily average and 1.5 mg/l ^ 
daily maximum have been applied for BAT under BPJ. 

Total mercury l imitations of 0.001 mg/l daily average and 0.002 mg/l 
daily maximum have been applied for BAT under Part 440.103(b). • 

Total molybdenum l imitations of 1.0 mg/l daily average and 2.0 mg/l ;•; 
daily maximum have been applied for BAT under BPJ. In addition, based T] 
on a combined flow of 3.0 MGD for Outfalls 001 and 002, mass l imitat ions i..̂  
of 25 lbs/day daily average and 50 lbs/day daily maximum are applied; -S 
except the daily average mass l imitat ion is the average for six months 
preceeding the reporting period end date. 

pH l imitations within the range of 6.0 to 9.0 S.U. is based on BCT \ 
under BPJ. ; i 

TT! 

•ifi 



C. Instream Calculations (ISC) 

Dilution Factor 
where Qp 

= Of = Qr / Qe 
= upstream river flow 
= 7Q10 = 16 MGD 

Qe = effluent flow = 3.60 MGD 
Df = 16/3.6 = 4.44 

Instream concentration = Cr = QrCu + (QeCe) 
Qr + Qe 

where Ce = effluent concentration 
Cu = upstream river concentration 
Cr = downstream river concentration 

Parameter/mg/1 

Arsenic 
Cadmi um 
Copper 
Cyanide 
Lead 
Mercury 
Zinc 

Ce 

0.56 
<0.01 
0.04 
0.05 
0.18 
N.D. 
0.08 

Cu 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Cr 

0.103 
<0.002 
0.007 
0.009 
0.033 
N.D. 
0.015 

MCL 

0.05 
0.010 
N/A 
N/A 
0.050 
0.002 
N/A 

Human 
Health 

N/A 
0.010 
N/A 
0.200 
0.050 
0.00014 
N/A 

Chronic 
Aquatic 
Biota 

0.048 
0.00066 
0.0065 
0.0052 
0,0013 
0.0012 
0.047 

WQS 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N.D. - not detected 

For drinking water supplies, the ISC for arsenic exceeds the MCL. 
For the receiving stream segment 2-120 of the Rio Grande River Basin, 
domestic water supply is a designated use. However, no existing water 
supply intakes are located at or below this point in the stream segment. 
None of the lower stream segments in the State of New Mexico have 
domestic water supply as a designated use. 

The ISC's do not exceed human health c r i t e r i a . 

No numerical WQS cr i te r ia exist . Although the Gold Book c r i t e r i a 
for chronic aquatic biota are exceeded by the ISC's, these w i l l be 
further evaluated in the biomonitoring program. 

Therefore, based on above c r i t e r i a , monthly tox ic i ty tests are 
required. 

D. Biomonitoring 

Based on information contained in the pennit application, EPA has deter-
mined that there may be pollutants present in the effluent(s) which may 
have the potential to cause toxic conditions in the receiving stream. 



Molycorp, inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 506-0212 

UNOCAL® 
MOLYCORP 

In). •'̂  , ' r5 /;:= 

/VOV I 7 

September 1 3 , 1988 ^u '" ' '^ '̂ V / ^ p)) 

1988 
Mr. Robert Layton, Jr. ->. 
Regional Administrator uMf pA 
Region VI - Allied Bank Tower ''^"C/i 
14 45 Ross Avenue 
Dallas, Te.xas 75202-2733 

Dear Mr. Layton: 

Enclosed are the Discharge Monitoring Reports for the month 
of August, 1988, Permit No. NM0022306. Please be advised that 
no flow occurred from Outfall 001 for the entire month. 

Enclosed with these reports are the test results for the 
Chronic Bio Monitoring requirements for Outfall 002, page 3, 
part III, Section D, under our new NPDES permit effective 6/21/88. 

On July 25, 1988, samples of the receiving water, (lied Itiverj, 
were submitted to ERT Test Laboratories to determine if any pre
existing instream toxicity existed. Test results of these waters 
indicated that it was satisfactory with less than 20% mortality. 
The Bio Monitoring test work for Outfall 002 was scheduled for the 
week of August 8, through August 14, 1988, using the receiving 
water as dilution water. However, on subsequent weeks following 
the testing of our receiving water, unusually heavy rain.s occurred 
resulting in heavy loading of silt, soils, and other debris from 
the surrounding highly acidic, erodable geological scars along both 
sides of the Red River upstream of Outfall 002. During heavy rains, 
these scars contribute very high contents of total suspended solids, 
total dissolved solids, and high concentrations of heavy metals; 
creating toxic conditions and high oxygen demand of the river. 

As a result of this dramatic change in the quality of the river, 
we felt we could not use the receiving water as dilution water for 
the test. On August 3, 1988, Mr. Leroy Apodaca of my staff contact
ed Mr. Fred Ilumke, Permit Writer, Region VI, Environmental Protect
ion Agency. Mr. Apodaca informed Mr. Humke about the above circum
stances. Mr. Humke, upon learning about the circum.stanco.s, advised 
Mr. Apodaca to use reconstituted water instead of the receiving v/ater, 
Molycorp proceeded with the test the following week. 



Mr. Robert Layton, Jr. 9/13/88 Pg. 2 

If you have any questions regarding procedures used, or 
the waters ultimately used in the testing, please call me at 
the telephone number listed on first page. 

cc: N.M. EID Surface 
Water Quality 
Bureau 

files 

Very truly yours, 

David R. Shoemaker 
Mine Manager 



^^'^°^^% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
£>' ^ % i^ REGION 6 
I ^ ^ n | ^ ^ 1445 ROSS AVENUE 
% J ^ l ^ ^ r DALLAS, TEXAS 75202-2733 

April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick 0. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 



RESPONSE TO COMMENTS 
FINAL PERMIT DECISION 

This is our response to comments received on the subject draft permit in 
accordance with regulations promulgated at 40 CFR Part 124.17. 

Permit No. NM0022306 

Applicant: Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87555 

Issuing Office: U.S. Environmental Protection Agency 
Region 6 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Prepared By: Fred Humke 
Industrial Permits Section (6W-PI) 
Permits Branch 
Water Management Division 
(214) 655-7180 

Permit Action: Final permit decision and response to comments 
received on the draft reissued permit publicly noticed 
on April 17, 1993. 

Date Prepared: 

Unless otherwise stated, citations to 40 CFR refer to promulgated regulations 
listed at Title 40, Code of Federal Regulations, revised as of 7/1/92. 

STATE CERTIFICATION 

Dated May 27, 1993. 

The following effluent limitations and/or conditions are included in the final 
permit in conformance with regulations listed at 40 CFR Part 122.44(d)(3): 

ISSUE No. 1 

As conditions of certification, the NMED has specified revised values for Cs 
(water quality standards based on a hardness of 132 mg/l and a TSS of 59 mg/l) 
and Ca (ambient stream concentration upstream of discharge based on method-
olgy specified by the NMED in a new interim guidance document dated May 3, 
1993) to be used in the screening for and the calculation of State water 
quality standard effluent limitations. 

RESPONSE NO. 1 

This draft permit was public noticed on April 17, 1993, prior to the revised 
interim guidance. All permit water quality effluent limitations, as addressed 
on Page 7 of 10 of the Fact Sheet, issued to Public Notice on April 17, 1993, 
are recalculated as follows: 

Cd = (QaCa + QeCe')/(Qa + Qe) and 

and Ce = (Cs(Qa + Qe) - CaQa]/Qe 

where Cd = instream waste concentration (mg/l) . 4. 
Ce = allowable daily average effluent concentration (mg/l) 
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Ce'= reported concentration in effluent x 2.13 (mg/l) 

Cs = water quality standard (mg/l) 

Ca = ambient stream concentration upstream of discharge (mg/l) 

Qa = critical low flow of stream = 16.7 MGD 

Qe = combined daily average flow of dry weather Outfalls 001 and 002 

=4.7 MGD 

and Me = Ce x 8.34 x 4.7 

where Me = total daily average water quality based mass limits for 

combined Outfalls 001, 002, 004 and 005 (lb/day) 

WQ PARAMETER Ca Cs Ce' Cd Ce Me 

T. Arsenic 
T. Cadmium 
T. Copper 
T. Lead 
T. Zinc 
T. Aluminum 
T. Boron 
T. Chromium 
T. Cobalt 
T. Selenium 
T. Vanadium 
Ra226 -t- Ra228 

T. Beryllium 
T. Mercury 
T. Nickel 
T. Silver 
Chlordane 
Un-ion. Amm.(as 
T. Resid. Chlor 

0. 
0. 
0. 
0. 
0. 
2. 
0. 

005 
00 
044 
022 
058 
500 
00 

0.006 
0.00 
0.00 
0.00 
0.00 
pCi/1 
0.00 
0.00 
0.00 
0.001 
N/A 
N) N/A 
ine N/A 

0.049 
0.005 
0.059 
0.043 
0.595 
0.087 
0.750 
0.546 
0.050 
0.005 
0.100 
30 
pCi/1 
0.005 

0.000012 
0.759 

0.00012 
0.0000043 

0.03 
0.002 

0. 
0. 
0. 
0. 

0.022 
0.036 

155 
214 
032 
109 

0.214 
0.023 
0.023 
0.009 
0.064 
3.195 
pCi/1 
0.009 
0.0043 0 
0.041 
0.003 
0.00009 
0.0006 
0.023 

0.009(*1) 
0.008 
0.068 
0.064 
0.051(*1) 
1.975 
047(*1) 
010(«1) 
005(«1) 
002{*1) 
014(*1) 
702(*1) 

pCi/1 
0.002(*1) 
00000094(* 
0.009(*1) 
0.001 
0.00002 
0.0001(*1) 
0.005 

N/A 
0.023 
0.112 
0.118 
N/A 
0.087(*2) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
1) N/A 
N/A 
0.00012(*2) 
0.00002 
N/A 
0.009 

N/A 
0.90 
4.39 
4.63 
N/A 
3.41 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
0.005 
0.0008 
N/A 
0.35 

( • 1 ) 
(*2) 

Cd<Cs. 
WQS level. 

ISSUE NO. 2 

As a condition of certification, the NMED specifies that combined 
biomonitoring should not be conducted for the four permitted outfalls 
which are spread over approximately 8.75 river miles; and that individual 
biomonitoring shall be applied at each outfall. 

RESPONSE No. 2 

The draft permit wa 
including collected 
permittee has sped 
limited to stormwat 
"any acid mine drai 
where it will be ne 
line and conveyed t 
and 005 are now des 

s based on the discharges of "periodic mine drainage, 
stormwater" for Outfalls 004 and 005. Subsequently the 
fied that the discharges from Outfalls 004 and 005 be 
er only, as specified in the Form 2D applications; and that 
nage will be diverted and retained in the underground mine, 
utralized, pumped from the underground mine to a tailings 
o the tailings impoundment area." Therefore, Outfalls 004 
ignated for "periodic mine drainage consisting only of all 
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mine contacted surface stormwater runoff." Periodic stormwater only 
discharges are not subject to biomonitoring under EPA post third round policy 
which is applied to dry weather flows only. Outfalls 001 and 002, which are 
in close proximity, presently utilize composite biomonitoring under the June 
21, 1988 permit as previously certified by the NMED. 

However, the NMED has clarified in subsequent correspondence that they require 
as a condition of certification, that individual biomonitoring be conducted on 
Outfalls 001, 002, 004 and 005. This change is included in the permit. 

ISSUE NO. 3 

The NMED has specified as a condition of certification that for SUM2 the mass 
limitations be expressed as "DAILY MAX" instead of "DAILY AVG" to assure that 
numeric water quality standards for attainable and designated uses set forth 
in 2-119 and 3-101 of the WQS are protected at all times, including episodic 
events such as rainfall and snowmelt. 

RESPONSE NO. 3 

As specified in the Fact Sheet on Page 6 of 10, Ce has been calculated and 
addressed as the "allowable daily average effluent concentration." Daily 
average flows, daily average reported effluent concentrations and average 
ambient stream concentration have been applied in the development of Ce. 
While it is analytically correct to sum the daily average mass loads for 
Outfalls 001, 002, 003 and 004, there is no correlation in the occurence of 
daily maximum loads. However, the NMED has specified as a condition of 
certification that these mass limitations be applied as daily maximums at 
SUM2. EPA has made this change. 

ISSUE NO. 4 

The NMED requires as a condition of certification that chemical oxygen demand 
(COD) limits of 125 mg/l be applied for Outfalls 004 and 005. 

RESPONSE NO. 4 

EPA has applied COD limits of 125 mg/l daily average and daily maximum for 
Outfalls 004 and 005. 

ISSUE NO. 5 

The NMED and others have commented that an apparent error exists in the 
longitude shown for Outfall 004. 

RESPONSE NO. 5 

The longitude for Outfall 004 is corrected to W105°31'51". 

ISSUE NO. 6 

The NMED notes that "flow" monitoring for Outfalls 004 and 005 is shown as 
"estimate" but that a more reliable basis is needed for determining compliance 
with effluent limits at "SUM2". 

RESPONSE NO. 6 

EPA agrees. Flow monitoring for Outfalls 004 and 005 is changed to "Measure" 
via calibrated weir. 
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ISSUE No. 7 

The NMED notes that the description of Outfalls 004 and 005 utilizes the 
phrase "including collected stormwater." NMED believes that there may be 
uncollected storm water which may be subject to NPDES regulation and not 
covered under the proposed permit. 

RESPONSE NO. 7 

As previously stated, the description of this discharge is changed to 
"periodic mine drainage consisting only of all mine contacted surface 
stormwater runoff." 

ISSUE NO. 8 

Molycorp objects to the application of the effluent limitations set forth in 
40 CFR 440 for Outfalls 004 and 005, and, in particular, to the proposed 
discharge limitation for Total Suspended Solids. Molycorp believes that these 
Outfalls are subject to EPA's storm water regulations and not to those 
limitations which apply to process wastewater discharges. 

RESPONSE NO. 8 

Stormwater which comes in contact with mine products and wastes is process 
wastewater. This has been clarified in the recent revised description of the 
sources being discharged at Outfalls 004 and 005. The total suspended solids 
(TSS) limits reguired under the effluent guidelines are consistantly 
achievable by the mining industry when proper sedimentation and control has 
been applied. 

ISSUE NO. 9 

Various commenters have expressed concern with ground water seepage to the Red 
River; and suggest that this ground water may be infiltrated from the mine and 
tailings areas, in addition to natural sources. Some commenters believe that 
seepages of this type represent "point sources" under the NPDES permitting 
program. Several have cited case law such as Sierra Club v. Abstan 
Construction Co.. Inc.. 620 F.2d 41 (Sth Cir. 1980). 

RESPONSE NO. 9 

While EPA understands the concern of these commenters for the possible impact 
of ground water seepage on the Red River, we do not agree that these are 
"point sources" under the NPDES permitting program. Ground water is regulated 
by the State through the NMED. 

We are familiar with the case law citation which relates to EPA authority to 
require the construction and control of surface discharges (proscribed "point 
sources" of pollution) in instances where the operator has not applied the 
proper control and construction to the sources. However, the issue of seepage 
of groundwater which may have been infiltrated through porous soil is a 
different matter. We recommend that the commenters continue to pursue this 
issue through the NMED. 

ISSUE NO. 10 

Some commenters raised objections to the inclusion of a compliance schedule 
for Molycorp to achieve WQS at SUM2. 

RESPONSE NO. 10 
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A compliance schedule is provided in accordance with Section 1-106.D. of Water 
Quality Standards for Interstate and Intrastate Streams in New Mexico. A 
three year schedule is considered reasonable by EPA. 

ISSUE NO. 11 

A commenter questioned the mass limitations allowed under SUMl, based on a 
daily average flow of 4.726, since Outfall 001 is not currently discharging. 

RESPONSE NO. 11 

Both Outfalls 001 and 002 are limited by the concentration technology 
limitations which are continued from the present permit. In addition, mass 
technology limitations are applied under SUMl. See 40 CFR 122.45(f). Mass 
limitations are based on the daily average flows shown in the application. The 
fact that a particular outfall may not be currently discharging does not 
negate the allowance of full technology limits under the permit. 

ISSUE NO. 12 

A commenter questioned the fact that certain metals are not limited under 
SUM2. 

RESPONSE NO. 12 

Subject to the screening provisions, as addressed on Page 7 of 10 of the Fact 
Sheet, all applicable WQS parameters are addressed under SUM2. 

ISSUE NO. 13 

One commenter stated that Outfalls 004 and 005 may be considered "new sources" 
because they are both 1.) new discharge points and 2.) "new" - as in 
previously unregulated-sources or mine drainage points; and that demonstration 
of the technical capability of the new source outfall works must be required 
before discharges to waters of the United States are permitted. 

RESPONSE No. 13 

Outfalls 004 and 005 are not new sources. The associated mines have been in 
operation prior to the 1982 promulgation of the associated new source 
performance standards. The associated storm water discharges may have been 
non-permitted outfalls. The facility is not required to demonstrate any 
technical capability before discharges; but must meet the best available 
technology economically achievable (BAT)/best conventional technology (BCT) 
without any permit compliance schedule. Any issues related to the operation 
and compliance of these outfalls are enforcement matters and beyond the scope 
of this permit reissuance process. 

ISSUE NO. 14 

One commenter stated that there are no concentration based limits for 
manganese and molybdenum associated with Outfall 001 and SUMl; and for cobalt, 
selenium, beryllium, silver, chlordane and chlorine. This commenter also 
questions the allowance of mass loads for outfall 001 because it is not 
currently in operation. 

RESPONSE NO. 14 

Technology limitations (BAT/BCT) have been established for Outfalls 001 and 
002 for many years and are addressed in the present permit. Cobalt, selenium, 
beryllium, silver, chlordane and chlorine are not technology limitations. The 
Technology Based Effluent Limitations and/or Conditions are addressed on page 
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4 of 10, Paragraph VIII.A. of the Fact Sheet. The application daily average 
flow for Outfall is addressed on Page 1 of 10, Paragraph V.A. of the Fact 
Sheet. 

ISSUE NO. 15 

One commenter questions the dilutions used for biomonitoring; states that the 
"whole effluent toxicity testing" allows too much dilution of mixture for 
testing; and states that "a mixture of 36% should be used for most tests." 

RESPONSE No. 15 

The calculation of the critical dilution of 22% is shown on Page 6 of 10, 
Paragraph VIII.B.3. of the Fact Sheet. The 0.75 dilution series is applied as 
specified under the most recent EPA toxics policy. 

This issue is in contradiction to another issue raised by commenters. The 
same daily average effluent flows used to calculate loading limits are used to 
calculate the critical dilution which constitutes the basis for biomonitoring 
test dilutions. In the first case the application effluent flow limits result 
in loading limits which are questioned for being too high; in the second case 
these same application effluent flow limits result in percent dilutions which 
are questioned for being too low. 

ISSUE NO. 18 

Several commenters have reguested a public hearing on the draft NPDES permit. 

RESPONSE NO. 18 

The principal issues which are being raised by most commenters are not 
relevant to the NPDES permit. These issues relate primarily to a possible 
impact on the Red River from the seepage of ground water. Other issues have 
been addressed in this respose to comments. Therefore, it is the judgment of 
the permitting authority that a public hearing is not justified. 
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Calculations Specifications: 

Prepared By: 

CALCULATIONS OF NEW MEXICO WATER QUALITY-BASED EFFLUENT LIMITATIONS 

Lotus Smartsuite 97 1-2-3 Revised as 8/28/2000 

Isaac Chen 

STEP 1: REFERENCE IMPLEMENTATION PROCEDURES 
INPUT FACILITY AND RECEIVING STREAM DATA 
INPUT RECEIVING STREAM POLLUTANT BACKGROUND CONCENTRATION DATA 
LIST SOURCE OF DATA INPUT 
INPUT EFFLUENT DATA 

IMPLEMENTATION PROCEDURES 

The water quality standards for Interstate and Intrastate streams of the State of New Mexico are implemented in this feet sheet 
using procedures established in the "Implementation Guidance for State of New Mexico Standards for Interstate and Intrastate 
streams", February 23, 2000. 

fl, 
FACILTY 

Permittee 
NPDES Permit No. 
Outfall No.(s) 
Plant Effluent Flow (MGD) 
Plant Effluent Flow (cfs) 

RECEIVING STREAM 

Receiving Stream Name 
Basin Name 
Waterbody Segment Code No. 
Is a publicly owned lake or reservoir (enter " 1 " if yes, "0" if no) 
Are acute aquatic life criteria considered (1 = yes, 0=no) 
Are chronic aquatic life criteria considered (1 = yes, 0=no) 
Are domestic water supply criteria considered (1= yes, 0=no) 
Are irrigation water supply criteria considered (1 = yes, 0=no) 
Livestock watering and wildlife habitat criteria applied to all streams 
USGS Flow Station 
WQ Monitoring Station No. 
Receiving Stream TSS (mg/l) 
Receiving Stream Hardness (mg/l as CaCOs) RANGE: 0 - 400 
Receiving Stream Critical Low Fiow (4Q3) (cfs) 
Avg. Water Temperature (C) 

DATA INPUT 

Pemnittee 
NMOOOOOOO 

4.64 
7.192 

DATA INPUT 

River 
Basin 
Segment 

0 
1 
1 
0 
1 

USGS Stat. 
NA 

10 
163 

7.05 
5 

For industrial and federal facility, use the highest monthly average flow 
for the past 24 months. For POTWs, use the design flow. 

For intermittent stream, enter effluent TSS 
For intermittent stream, enter effluent Hardness 
Enter "0" for intermittent stream and lake. 
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pH (Avg) 
Fraction of stream allowed for mixing (F) 
(= 1, if stream morphology data is not available, 
or for intemnittent stream, or pollutants have 
EPA human health criteria) 

7.72 
1 FQa= 7.05 

SITE-SPECIFIC CRITERIA Flow Limit (cfs) 
Chlorides (mg/l) 
Sulfate (S04) (mg/l) 
Total Dissolved Solids 

100.000 
1.00E+100 
1.00E+100 
1.00E+100 

DATA INPUT Input pollutant geometric mean concentration as micro-gram per liter (ug/l or ppb) 
unless other unit is specified for the parameter. (Metals in "total" form) 

Value below detection level which is smaller than the minimum quantification level will be counted as "0". 
Value reported as "less than" but greater than MQL, the reported value is used. 
Value below detection level and reported as "ND" will be counted as "0". 

The following formular is used to calculate the Instream Waste Concentration (Cd) 

Cd = [(F*Qa*Ca) + (Qe*2.13*Ce)] / (F*Qa + Qe) 
Where: 
Cd = Instream Waste Concentration 
F = Fraction of stream allowed for mixing (see NM Implementation Guidance) 
Ce = Reported concentration in effluent 
Ca = Ambient stream concentration upstream of discharge 
Qe = Plant effluent flow 
Qa = Critical low flow of stream at discharge point expressed as the 4Q3 

DATA SOURCES: NPDES Application Form 2C dated 2/7/90. 
Memo from Brian McGill to NPDES file dated 7/11/96 
Letter from Brian McGill (Pennittee) to Isaac Chen (EPA) dated 1/5/99,1/6/99, and 1/19/99, respectively. 
May enter "<" in column D or G if data was report as "less Than". 

POLLUTANTS <" Ambient Stream Cone. 
Ca (ug/l) Ca > MQL? 

<" Effluent Concentration Instream Waste Concentration, Cd (ug/l) 
Ce (ug/l) Ce > MQL? 2.13* Ce 100% 4Q3 F= 1 or less MQL 

Total Phenols (4/\AP) 
Aluminum (T) 
Barium (T) 

0 
3822 

0 

0 
3822 

0 

0 
70 
26 

0 
70 
26 

0 0 0 
149.1 1967.2397 1967.2397 
55.38 27.966083 27.966083 

5 
100 
100 



09/25/00 NMOOOOOOO 

Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molybdenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/I) 
Tritium (pCi/1) 
Gross Alpha (pCi/1) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (S04 >500 mg/ l ) 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

???9 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

1000 
5 

100 
10 

300 
600 
0.23 

10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

2229 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

1000 
5 

100 
10 

300 
600 

0.23 
10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

1.2870383 
2397.5538 

150.5866 
0 

0.752933 
0 
0 

34.097109 
0 

2.1512372 
1075.6186 

5.378093 
108.55189 
10.756186 
324.41813 
645.37116 
0.2473923 
16.696363 

5.378093 
5.378093 

2.1512372 
2.1512372 
287.39587 
43.024744 
43.024744 

0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 

0 
0 
0 

1.2870383 
2397.5538 

150.5866 
0 

0.752933 
0 
0 

34.097109 
0 

2.1512372 
1075.6186 

5.378093 
108.55189 
10.756186 
324.41813 
645.37116 
0.2473923 
16.696363 

5.378093 
5.378093 

2.1512372 
2.1512372 
287.39587 
43.024744 
43.024744 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 
0.2 
50 
10 

0.1 

50 
60 
10 
5 
1 

10 
10 
5 

0.2 
5 
5 
5 
2 

10 
20 
20 
20 
10 
10 
10 
5 
5 

20 

STEP 2: CALCULATE HARDNESS DEPENDENT CRITERIA 
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CONVERT DISSOLVED METALS TO TOTAL FORM 

This step calculate hardness dependent criteria, then convert these criteria from dissolved forni to total form 

The following formular is used to convert dissolved metals criteria to total form 

Kp = Kpo * ( T S S " a ) 
C/Ct = 1/ (1 + Kp*TSS* 1 .OE-6) 
Total Metal Criteria (Ct) = Cr / (C/Ct) 

Kp = Linear partition coefficient; Kpo and a can be found in table below 
TSS = Total suspended solids concentration found in receiving stream (or in effluent for intermittent stream) 
C/Ct = Fraction of metal dissolved; and Cr = Dissolved criteria value 

Stream Linear Partition Coefficient 
Kpo alpha (a) Kp Metals 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 
Silver 
The foltowing formular is used to calculate hardness dependent criteria 

C/Ct 

480000 
3360000 
1040000 
2800000 
490000 
1250000 
2400000 

•0.73 
•0.93 
•0.74 
-0.8 

•0.57 
-0.7 

•1.03 

89380.183 
394765.58 
189248.89 
443770.09 
131885.21 
249407.79 
223981.03 

0.5280384 
0.2021159 

0.345723 
0.1839013 
0.4312479 
0.2861985 

0.30866 

Cadmium (D) 

Chromium (D) 

Copper (D) 

Lead (D) 

Nickel (D) 

Zinc (D) 

Silver (D) 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 

e(1.128[ln(hardness)]-3.6867)*CF 
e(0.7852[ln(hardness)]-2.715)*CF-

e(0.81 g[ln(hardness)]-)-2.5736) 
e(0.819[ln(hardness)]+0.534) 

e(0.9422[ln(hardness)]-1.7408) 
e(0.8545[ln(hardness)]-1.7428) 

e(1.273[ln(hardness)]-1.46)*CF 
e(1.273[ln(hardness)]-4.705)*CF 

e(0.846[ln(hardness)]+2.253) 
e(0.846[ln(hardness)]+0.0554) 

e(0.8473[ln(hardness)]+0.8618) 
e(0.8473[ln(hardness)]-i-0.8699) 

e(1.72[ln(hardness)]-6.6825) 

Lake Linear Partition Coefficient 
Kpo alpha (a) Kp C/Ct 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 
2400000 

Dissolved 
WQC (ug/l) 
7.2393424 
3.2106044 

850.12331 
110.58466 

21.296259 
13.596461 

109.46176 
4.2655677 

707.90696 
78.626805 

177.28073 
178.72254 

7.9944723 

-0.73 
-0.27 

-0.9 
-0.53 
-0.76 
-0.68 
-1.03 

89380.183 
1165359 

358793.74 
602046.68 
384053.98 
697824.91 
223981.03 

0.5280384 
0.079029 

0.2179629 
0.1424407 
0.2065885 
0.1253408 

0.30866 

Total Stream 
WQC (ug/l) 

4206.1175 
547.13485 

61.599194 
39.327613 

595.22032 
23.194882 

1641.5315 
182.32393 

619.43269 
624.47047 

25.900574 

Total Lake 
WQC (ug/l) 

10757.112 
1399.293 

97.705905 
62.379713 

768.47267 
29.946277 

3426.6518 
380.59618 

1414.3899 
1425.8929 

25.900574 
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STEP 3: SCAN POTENTIAL INSTREAM WASTE CONCENTRATIONS AGAINST WATER QUALITY CRITERIA 
AND ESTABLISH EFFLUENT LIMITATIONS FOR ALL APPLICABLE PARAMETERS 

No limits are established if the receiving stream is not designated for the particular uses. 
No limits are established if the potential instream waste concentrations are less than the chronic water quality criteria. 
The most applicable stringent criteria are used to establish effluent limitations for a given parameter. 
Water quality criteria apply at the end-of-pipe for acute aquatic life criteria and discharges to public lakes. 
If background concentration exceeds the water quality criteria, water quality criteria apply. And "Need TMDL" shown to the next column of Avg. Mass 
Monthly avg concentration = daily max. / 1 . 5 . 

TABLE OF NM WATER QUALITY STANDARDS 
* For selenium and mercury, standards for wildlife habitat replace standards for livestock watering. Refer NMWQS for chlorine residual standards for wildlife habitat. 

STREAM CRITERIA 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper (T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 

Potential 
Cone, ug/i 
(2.13*Ce) 

149.1 
55.38 

0 
0 
0 
0 

4747.77 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.4899 

21.3 
10.65 
10.65 

IWC, (ug/l) 
100% 4Q3 

(Cd) 

1967.2397 
27.966083 

0 
0 
0 

1.2870383 
2397.5538 

150.5866 
0 

0.752933 
0 
0 

34.097109 
0 

2.1512372 
1075.6186 

5.378093 
108.55189 
10.756186 
324.41813 
645.37116 
0.2473923 
16.696363 

5.378093 
5.378093 

IWC (ug/l) Livestock/ 
F=1or less Wildlife Cr. 

1967.2397 
27.966083 

0 
0 
0 

1.2870383 
2397.5538 

150.5866 
0 

0.752933 
0 
0 

34.097109 
0 

2.1512372 
1075.6186 

5.378093 
108.55189 
10.756186 
324.41813 
645.37116 
0.2473923 
16.696363 

5.378093 
5.378093 

ug/l 

5000 
1.00E+100 

5000 
11 

1.00E-H00 
1000 

1.00E-H00 
1.00E-H00 
1.00E+100 

30 
1.00E+100 

20000 
15 

100 
1.00E+100 
378.76037 
1.00E-H00 

50 
4947.6558 
1446.2444 
543.77009 

0.77 
1.00E+100 

5 
1.00E+100 

Imgation 
Criteria 
ug/l 

5000 
1.00E-H00 

750 
1.00E-H00 
1.00E-H00 

50 
1000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E-H00 

100 
1.00E-H00 
189.38018 
1.00E-H00 

10 
494.76558 
578.49778 
27188.505 
1.00E+100 
1.00E+100 

130 
250 

Domestie 
Criteria 
ug/l 

1.00E+100 
2000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E-H00 
1.00E-H00 

10 
5000 

5 
8 

20000 
15 

1.00E+100 
6 

94.690091 
4 
5 

494.76558 
1.00E-H00 
271.88505 

2 
231.88521 

50 
50 

Acute Fish 
Criteria 
ug/l 

750 
1.00E-H00 
1.00E-H00 

19 
2.4 

1.00E-H00 
1.00E+100 
1.00E-H00 
1.00E-H00 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
643.89262 

130 
7.2393424 
4206.1175 
61.599194 
595.22032 

2.4 
1641.5315 

20 
20 

Chronic Fish 
Criteria 
ug/l 

87 
1.00E+100 
1.00E+100 

11 
0.0043 

1.00E+100 
1.00E-H00 
1.00E-H00 
1.00E-H00 
1.00E-H00 
1.00E-H00 
1.00E-H00 
1.00E+100 
1.00E-H00 
1.00E+100 
284.07027 

5.3 
3.2106044 
547.13485 
39.327613 
23.194882 

0.012 
182.32393 

5 
5 
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Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Silver, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

2.1512372 
2.1512372 
287.39587 
43.024744 
43.024744 

0 
0 
0 
0 
0 
0 

2.1512372 
0 
0 
0 
0 
0 

2.1512372 
2.1512372 
287.39587 
43.024744 
43.024744 

0 
0 
0 
0 
0 
0 

2.1512372 
0 
0 
0 
0 
0 

1.00E+100 
1.00E+100 
87351.947 

5.2 
5.2 

200 
1000 
500 
100 

1.00E-H00 
25000 

1.00E+100 
0.001 
0.014 

1.00E-H00 
1.00E-H00 
I.OOE-t-100 

1.00E-H00 
1.00E-H00 
6988.1558 
1.00E+100 
1.00E+100 

100 
100 
200 

5000 
1.00E-H00 

2000 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E-H00 
1.00E-H00 
1.00E+100 

1.00E-H00 
2 

1.00E+100 
200 
200 

50 
100 

1.00E+100 
50 

100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E-H00 
1.00E+100 
1.00E+100 
1.00E+100 

25.900574 
1.00E+100 
619.43269 

22 
22 

340 
850.12331 
21.296259 
109.46176 
707.90696 
177.28073 
7.9944723 
1.00E+100 
1.00E-HOO 
1.00E+100 
1.00E+100 
1.00E-H00 

1.00E-H00 
1.00E+100 
624.47047 

5.2 
5.2 
150 

110.58466 
13.596461 
4.2655677 
78.626805 
178.72254 
1.00E-H00 
1.00E+100 
1.00E-H00 
1.00E-H00 
1.00E+100 
1.00E+100 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formular is used to calculate the allowable daily maximum effluent cincentration 

Daily Max. Cone. = Cs + (Cs - Ca)(F*Qa/Qe) 
Monthly Avg. Cone. = Daily Max. Cone. / 1 . 5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (4Q3) 

STREAM 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 

Livestock/ Irrigation 
Wildlife Lim Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Domestic 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Acute Fish 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Chronic Fis 
Limits 
ug/l 

87 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Max. 

ug/l 

87 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Avg. 

ug/l 

58 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Max. Mass 

LBS/Day 

3.3666912 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Avg. Mass 

LBS/Day 

2.2444608 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Background 
Greater 
Than WQS 

Need TMDL 
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Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226-HRadium 228 (pCi/1) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (pres. of >500 mg/l S04 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
29.703838 
No Limit 
No Limit 
750.04242 
No Limit 

97.05228 
No Limit 
No Limit 
1076.8039 
No Limit 
No Limit 
9.9012792 
No Limit 
No Limit 
No Limit 
No Limit 

10.29733 
10.29733 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

1980.2558 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
375.02121 
No Limit 
17.842047 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

7 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 
7.2393424 
No Limit 
61.599194 
595.22032 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
562.53182 
10.495356 
4.3973063 
No Limit 
74.447839 

45.9318 
0.0237631 
No Limit 
9.9012792 
9.9012792 
No Limit 
No Limit 
No Limit 

10.29733 
10.29733 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

1980.2558 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
29.703838 
No Limit 
No Limit 
375.02121 
10.495356 
4.3973063 
No Limit 
61.599194 

45.9318 
0.0237631 
No Limit 
9.9012792 
9.9012792 
No Limit 
No Limit 
No Limit 

10.29733 
10.29733 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

1320.1706 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
19.802558 
No Limit 
No Limit 
250.01414 
6.996904 

2.9315376 
No Limit 
41.066129 

30.6212 
0.015842 

No Limit 
6.6008528 
6.6008528 
No Limit 
No Limit 
No Limit 
6.8648869 
6.8648869 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

76.631148 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
1.1494672 
No Limit 
No Limit 
14.512421 
0.4061451 
0.1701652 
No Limit 

2.383741 
1.7774504 
0.0009196 
No Limit 
0.3831557 
0.3831557 
No Limit 
No Limit 
No Limit 

0.398482 
0.398482 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

51.087432 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
0.7663115 
No Limit 
No Limit 
9.6749472 
0.2707634 
0.1134435 
No Limit 
1.5891606 
1.1849669 
0.000613 

No Limit 
0.2554372 
0.2554372 
No Limit 
No Limit 
No Limit 
0.2656546 
0.2656546 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
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Calculations Specifications: 

Prepared By: 

CALCULATIONS OF NEW MEXICO WATER QUALITY-BASED EFFLUENT LIMITATIONS 

Lotus Smartsuite 97 1-2-3 Revised as 8/28/2000 

Isaac Chen 

STEP 1: REFERENCE IMPLEMENTATION PROCEDURES 
INPUT FACILITY AND RECEIVING STREAM DATA 
INPUT RECEIVING STREAM POLLUTANT BACKGROUND CONCENTRATION DATA 
LIST SOURCE OF DATA INPUT 
INPUT EFFLUENT DATA 

IMPLEMENTATION PROCEDURES 

The water quality standards for Interstate and Intrastate streams of the State of New Mexico are implemented in this feet sheet 
using procedures established in the "Implementation Guidance for State of New Mexico Sfendards fbr Interstate and Intrasfete 
streams". February 23, 2000. 

FACILTY DATA INPUT 

Permittee Pennittee 
NPDES Pemiit No. NMOOOOOOO 
Outfall No.(s) ^ ^£,2 
Plant Effluent Flow (MGD) 0.35 
Plant Effluent Flow (cfs) 0.5425 

RECEIVING STREAM DATA INPUT 

Receiving Stream Name River 
Basin Name Basin 
Waterbody Segment Code No. Segment 
Is a publicly owned lake or reservoir (enter " 1 " if yes, "0" if no) 0 
Are acute aquatic life criteria considered (1 = yes, 0=no) 1 
Are chronic aquatic life criteria considered (1 = yes, 0=no) 1 
Are domestie water supply criteria considered (1 = yes, 0=no) 0 
Are irrigation water supply criteria considered (1= yes, 0=no) 1 
Livestock watering and wildlife habitat criteria applied to all streams 
USGS Flow Station USGS Stat. 
WQ Monitoring Station No. NA 
Receiving Stream TSS (mg/l) 10 
Receiving Stream Hardness (mg/l as CaCOs) RANGE: 0 - 400 163 
Receiving Stream Critical Low Flow (4Q3) (cfs) 7.05 
Avg. Water Temperature (C) 5 

For industrial and federal feeility, use the highest monthly average flow 
fbr the past 24 months. For POTWs, use the design flow. 

For intermittent stream, enter effluent TSS 
For intemiittent stream, enter effluent Hardness 
Enter "0" for intermittent stream and lake. 



09/25/00 NMOOOOOOO 

pH (Avg) 
Fraction of stream allowed for mixing (F) 
(= 1, if stream morphology data is not available, 
or for intemiittent stream, or pollutants have 
EPA human health criteria) 

7.72 
1 

SITE-SPECIFIC CRITERIA Flow Limit (cfs) 
Chlorides (mg/l) 
Sulfate (S04) (mg/l) 
Tofal Dissolved Solids 

100.000 
1.00E-H00 
1.00E-H00 
1.00E-H00 

FQa= 7.05 

DATA INPUT Input pollutant geometric mean concentration as micro-gram per liter (ug/l or ppb) 
unless other unit is specifled for the parameter. (Metals in "tofal" forni) 

Value below detection level which is smaller than the minimum quantification level will be counted as "0". 
Value reported as "less than" but greater than MQL, the reported value is used. 
Value below detection level and reported as "ND" will be counted as "0". 

The following formular is used to calculate the Instream Waste Concentration (Cd) 

Cd = I(F*Qa*Ca) + (Qe*2.13*Ce)) / (F*Qa + Qe) 
Where: 
Cd = Instream Waste Concentration 
F = Fraction of stream allowed for mixing (see NM Implemenfation Guidance) 
Ce = Reported concentration in effluent 
Ca = /Vmbient stream concentration upstream of discharge 
Qe = Plant effluent flow 
Qa = Critical low flow of stream at discharge point expressed as the 4Q3 

DATA SOURCES: NPDES Application Forni 2C dated 2/7/90. 
Memo fi-om Brian McGill to NPDES file dated 7/11/96 
Letter from Brian McGill (Pennittee) to Isaac Chen (EPA) dated 1/5/99,1/6/99, and 1/19/99, respectively. 
May enter "<" in column D or G if dafa was report as "less Than". 

POLLUTANTS 

Total Phenols (4AAP) 
Aluminum (T) 
Barium (T) 

<" Ambient Stream Cone. <" Effluent Concentration Instream Waste Concentration, Cd (ug/l) 
Ca (ug/l) Ca > MQL? Ce (ug/l) Ce > MQL? 2.13* Ce 100% 4Q3 F= 1 or less MQL 

0 0 0 5 
149.1 3559.5636 3559.5636 100 
55.38 3.9570168 3.9570168 100 

0 
3822 

0 

0 
3822 

0 

0 
70 
26 

0 
70 
26 
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Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molybdenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/I) 
Tritium (pCi/1) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (S04 >500 mg/ I ) 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

146 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

5030 
140 

0 
0.01 

0 
0 
0 
0 
2 

1000 
5 

100 
10 

300 
600 
0.2 
10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

5030 
140 

0 
0.01 

0 
0 
0 
0 
2 

1000 
5 

100 
10 

300 
600 
0.2 
10 
5 
5 
2 
2 

200 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

10713.9 
298.2 

0 
0.0213 

0 
0 
0 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.426 

21.3 
10.65 
10.65 
4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2.4142246 
765.53056 
21.307014 

0 
0.0015219 

0 
0 
0 
0 

0.3043859 
152.19295 
0.7609648 
17.076391 
1.5219295 
48.907804 
91.315772 
0.0304386 
12.664504 
0.7609648 
0.7609648 
0.3043859 
0.3043859 
166.00659 
6.0877181 
6.0877181 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2.4142246 
765.53056 
21.307014 

0 
0.0015219 

0 
0 
0 
0 

0.3043859 
152.19295 
0.7609648 
17.076391 
1.5219295 
48.907804 
91.315772 
0.0304386 
12.664504 
0.7609648 
07609648 
0.3043859 
0.3043859 
166.00659 
6.0877181 
6.0877181 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 
0.2 
50 
10 

0.1 

50 
60 
10 
5 
1 

10 
10 
5 

0.2 
5 
5 
5 
2 

10 
20 
20 
20 
10 
10 
10 
5 
5 

20 

STEP 2: CALCULATE HARDNESS DEPENDENT CRITERIA 
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CONVERT DISSOLVED METALS TO TOTAL FORM 

This step calculate hardness dependent criteria, then convert these criteria from dissolved fonn to tofal fonn 

The following formular is used to convert dissolved metals criteria to total form 

Kp = Kpo * (TSS**a) Kp = Linear partition coefficient; Kpo and a can be found in table below 
C/Ct = 1 / (1 •̂  Kp*TSS* 1 .OE-6) TSS = Total suspended solids concentration found in receiving stream (or in effluent for intermittent stream) 
Total Metal Criteria (Ct) = Cr / (C/Ct) C/Ct = Fraction of metal dissolved; and Cr = Dissolved criteria value 

Stream Linear Partition Coefficient 
Kpo alpha (a) Kp Metals 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 
Silver 
The following fonmular is used to calculate hardness dependent criteria 

C/Ct 
Lake Linear Partition Coefficient 
Kpo alpha (a) Kp C/Ct 

480000 
3360000 
1040000 
2800000 
490000 
1250000 
2400000 

•0.73 
•0.93 
•0.74 
-0.8 

•0.57 
-0.7 

•1.03 

89380.183 
394765.58 
189248.89 
443770.09 
131885.21 
249407.79 
223981.03 

0.5280384 
0.2021159 

0.345723 
0.1839013 
0.4312479 
0.2861985 

0.30866 

Cadmium (D) 

Chromium (D) 

Copper (D) 

Lead (D) 

Nickel (D) 

Zinc (D) 

Silver (D) 

Acute 
. Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 

e(1.128Iln(hardness)]-3.6867)*CF 
e(0.7852[ln(hardness)]-2.715)*CF 

e(0.819[ln(hardness)]+2.5736) 
e(0.819[ln(hardness)]-)-0.534) 

e(0.9422[ln(hardness)]-1.7408) 
e(0.8545[ln(hardness)]-1.7428) 

e(1.273[ln(hardness)]-1.46)*CF 
e(1.273[ln(hardness)]-4.705)*CF 

e(0.846[ln(hardness)]-)-2.253) 
e(0.846[ln(hardness)]->-0.0554) 

e(0.8473[ln(hardness)]-H0.8618) 
e(0.8473[ln(hardness)]+0.8699) 

e(1.72[ln(hardness)]-6.6825) 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 
2400000 

Dissolved 
WQC (ug/l) 
7.2393424 
3.2106044 

850.12331 
110.58466 

21.296259 
13.596461 

109.46176 
4.2655677 

707.90696 
78.626805 

177.28073 
178.72254 

7.9944723 

-0.73 
-0.27 

-0.9 
-0.53 
-0.76 
-0.68 
-1.03 

89380.183 
1165359 

358793.74 
602046.68 
384053.98 
697824.91 
223981.03 

0.5280384 
0.079029 

0.2179629 
0.1424407 
0.2065885 
0.1253408 

0.30866 

Total Stream 
WQC (ug/l) 

4206.1175 
547.13485 

61.599194 
39.327613 

595.22032 
23.194882 

1641.5315 
182.32393 

619.43269 
624.47047 

25.900574 

Total Lake 
WQC (ug/l) 

10757.112 
1399.293 

97.705905 
62.379713 

768.47267 
29.946277 

3426.6518 
380.59618 

1414.3899 
1425.8929 

25.900574 
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STEP 3: SCAN POTENTIAL INSTREAM WASTE CONCENTRATIONS AGAINST WATER QUALITY CRITERIA 
AND ESTABLISH EFFLUENT LIMITATIONS FOR ALL APPLICABLE PARAMETERS 

No limits are established if the receiving stream is not designated for the particular uses. 
No limits are established if the potential instream waste concentrations are less than the chronic water quality criteria. 
The most applicable stringent criteria are used to establish effluent limitations for a given parameter. 
Water quality criteria apply at the end-of-pipe for acute aquatic life criteria and discharges to public lakes. 
If background concentration exceeds the water quality criteria, water quality criteria apply. And "Need TMDL" shown to the next column of Avg. Mass 
Monthly avg concentration = daily max. / 1 . 5 . 

TABLE OF NM WATER QUALITY STANDARDS 
* For selenium and mercury, standards for wildlife habitat replace standards for livestock watering. Refer NMWQS for chlorine residual standards for wildlife habitat. 

STREAM CRITERIA 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226•^Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
/Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper(T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 

Potential 
Cone, ug/l 
(2.13*Ce) 

149.1 
55.38 

0 
0 
0 
0 

10713.9 
298.2 

0 
0.0213 

0 
0 
0 
0 

4.26 
2130 
10.65 

213 
21.3 
639 

1278 
0.426 

21.3 
10.65 
10.65 

IWC, (ug/l) 
100%4Q3 

(Cd) 

3559.5636 
3.9570168 

0 
0 
0 

2.4142246 
765.53056 
21.307014 

0 
0.0015219 

0 
0 
0 
0 

0.3043859 
152.19295 
0.7609648 
17.076391 
1.5219295 
48.907804 
91.315772 
0.0304386 
12.664504 
0.7609648 
0.7609648 

IWC (ug/l) Livestock/ 
F=1or less Wildlife Cr. 

3559.5636 
3.9570168 

0 
0 
0 

2.4142246 
765.53056 
21.307014 

0 
0.0015219 

0 
0 
0 
0 

0.3043859 
152.19295 
0.7609648 
17.076391 
1.5219295 
48.907804 
91.315772 
0.0304386 
12.664504 
0.7609648 
0.7609648 

ug/l 

5000 
1.00E+100 

5000 
11 

1.00E+100 
1000 

1.00E+100 
1.00E+100 
1.00E+100 

30 
1.00E+100 

20000 
15 

100 
1.00E+100 
378.76037 
1.00E+100 

50 
4947.6558 
1446.2444 
543.77009 

0.77 
1.00E+100 

5 
1.00E+100 

Imgation 
Criteria 
ug/l 

5000 
1.00E+100 

750 
1.00E+100 
1.00E+100 

50 
1000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E-H00 
1.00E-H00 
1.00E-H00 

100 
1.00E-H00 
189.38018 
1.00E-H00 

10 
494.76558 
578.49778 
27188.505 
1.00E-H00 
1.00E+100 

130 
250 

Domestic 
Criteria 
ug/l 

1.00E-H00 
2000 

1.00E-H00 
1.00E-H00 
1.00E+100 
1.00E-H00 
1.00E-H00 

10 
5000 

5 
8 

20000 
15 

1.00E-H00 
6 

94.690091 
4 
5 

494.76558 
1.00E-H00 
271.88505 

2 
231.88521 

50 
50 

Acute Fish 
Criteria 
ug/l 

750 
1.00E+100 
1.00E+100 

19 
2.4 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
643.89262 

130 
7.2393424 
4206.1175 
61.599194 
595.22032 

2.4 
1641.5315 

20 
20 

Chronic Fish 
Criteria 
ug/l 

87 
1.00E-H00 
1.00E+100 

11 
0.0043 

1.00E+100 
1.00E+100 
1.00E-H00 
1.00E-H00 
1.00E-H00 
1.00E+100 
1.00E-H00 
1.00E+100 
1.00E+100 
1.00E+100 
284.07027 

5.3 
3.2106044 
547.13485 
39.327613 
23.194882 

0.012 
182.32393 

5 
5 
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Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Silver, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

4.26 
4.26 
426 
85.2 
85.2 

0 
0 
0 
0 
0 
0 

4.26 
0 
0 
0 
0 
0 

0.3043859 
0.3043859 
166.00659 
6.0877181 
6.0877181 

0 
0 
0 
0 
0 
0 

0.3043859 
0 
0 
0 
0 
0 

0.3043859 
0.3043859 
166.00659 
6.0877181 
6.0877181 

0 
0 
0 
0 
0 
0 

0.3043859 
0 
0 
0 
0 
0 

1.00E-H00 
1.00E+100 
87351.947 

5.2 
5.2 

200 
1000 
500 
100 

I.OOE-HOO 
25000 

I.OOE-HOO 
0.001 
0.014 

1.00E+100 
1.00E+100 
I.OOE-HOO 

I.OOE-HOO 
I.OOE-HOO 
6988.1558 
I.OOE-HOO 
I.OOE-HOO 

100 
100 
200 

5000 
I.OOE-HOO 

2000 
1.00E-H00 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 

I.OOE-HOO 
2 

1.00E-H00 
200 
200 

50 
100 

I.OOE-HOO 
50 

100 
I.OOE-HOO 
1.00E-H00 
1.00E-H00 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 

25.900574 
1.00E-H00 
619.43269 

22 
22 

340 
850.12331 
21.296259 
109.46176 
707.90696 
177.28073 
7.9944723 
1.OOE-H00 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 

I.OOE-HOO 
1.00E-H00 
624.47047 

5.2 
5.2 
150 

110.58466 
13.596461 
4.2655677 
78.626805 
178.72254 
1.00E-H00 
1.00E-H00 
1.00E-H00 
I.OOE-HOO 
I.OOE-HOO 
I.OOE-HOO 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formular is used to calculate the allowable daily maximum effluent cincentration 

Daily Max. (bone. = Cs •• (Cs - Ca)(F*Qa/Qe) 
Monthly Avg. Cone. = Daily Max. Cone. / 1 . 5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (4Q3) 

STREAM 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 

Livestock/ Irrigation 
Wildlife Lim Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Domestic 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Acute Fish 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Chronic Fis Daily Max. 
Limits 
ug/l 

87 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

ug/l 

87 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Daily Avg. 

ug/l 

58 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Max. Mass 

LBS/Day 

0.253953 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Avg. Mass 

LBS/Day 

0.169302 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Background 
Greater 
Than WQS 

Need TMDL 
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Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226-i-Radium 228 (pCi/1) 
Strontium-90 (pCi/1) 
Tritium (pCi/1) 
Gross Alpha (pCi/1) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
72.776037 
72.776037 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
113.96313 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

7 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 
7.2393424 
No Limit 
61.599194 
595.22032 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
18.942882 

No Limit 
504.92147 
324.62145 
0.1679447 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
72.776037 
72.776037 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 
7.2393424 
No Limit 
61.599194 
324.62145 
0.1679447 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
429.26175 
No Limit 
4.8262282 
No Limit 
41.066129 

216.4143 
0.1119631 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
14.666667 
14.666667 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
1.8795226 
No Limit 
0.0211316 
No Limit 

0.179808 
0.94757 

0.0004902 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.064218 
0.064218 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

NMOOOOOOO 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

1.253015 
No Limit 
0.0140878 
No Limit 

0.119872 
0.6317133 
0.0003268 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.042812 
0.042812 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
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Molycorp's Requested Changes 

Outfall 001 limits requested to be removed 

• Less than MQL: arsenic 

• Effluent concentration less than 50% ofthe permit's limits: COD, lead, and mercury 

• Not used in process since 1985: cyanide 

Outfall 002 limits requested to be removed 

Measured as less than the MQL: 

COD, Aluminum, Arsenic, Beryllium, Cadmium, Chlorine, Chlordane, Cobalt, 
Copper, Cyanide, Mercury, Selenium, Silver, and Zinc 

Measured below 50% of the permit's concentration limits: Lead and Iron 

Molybdenum Limits 

• Old limits are 1 mg/l avg. and 2 mg/l max. 

• Mass limits of 25 lbs/day apply to the sum of Outfall 001 and Outfall 002. 

Effluent data 

• Outfall 001 very limited data, no recent discharge. 

Avg. = 0.547 mg/l Max. = 0.68 mg/l (3 samples) 

Outfall 002 

Geometric Mean = 2.37 mg/l 

Calculated Reasonable Potential 
Xgo = 3.94 mg/l . X95 = 4.34 mg/l 



Fluoride Limits 

Old limits at Outfall 001 and Outfall 002 are 3 mg/l avg. and max. 

Effluent data 

• Outfall 001 very limited, no recent discharge. 

Avg. = 1.97 mg/l Max. = 2 mg/l (3 samples) 

Outfall 002 
Geometric Mean = 2.04 mg/l 

Calculated Reasonable Potential 
X90 = 3.426 mg/l 
X95 = 4.1 mg/l 

Toxicity Testing 

Reduce Whole Effluent Toxicity testing to once per year. 



Conclusions 

Outfall 001 

• Arsenic, lead, and mercury are guideline-based and must be limited. 

• Decrease monitoring frequency from expired permit for COD, arsenic, lead, and mercury. 

• Are more current data available for cyanide;? 

Outfall 002 

Remove beryllium, chlorine, chlordane, cobalt, iron, selenium, and silver. 

Decrease monitoring frequency for COD 

Aluminum, cadmium, copper, and zinc must remain due to 303(d) listing of Red River. 

Arsenic, lead, and mercury are guideline-based and must be limited. **v/ AA > " 

Are more current data available for cyanide? ^*^ V*^l 

Toxicity Testing 
Our most recent policy is for quarterly testing during the first year, then once per year for 

the minnow species and twice per year for the invertebrate species. An additional test is required 
during the last quarter ofthe permit's life. 

• All five states in Region 6 agree with this policy. 

• We will be implementing it in all permits for major facilities. 
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Calculated Limits: 

Water Quality Standards Limits 
Red River 

Pollutant 
Aliiminum 
Cadmium 
Copper 
Nickel 
Zinc 

Daily Max. 
Limit (ug/n 
87 
5.52 
48.69 
1,329 
501 

Monthly Avg. 
Limit (ug/n 
58 
3.68 
32.46 
886 
334 

IMPLEMENTATION PROCEDURES 
The water quality standards for Interstate and Intrastate streams of the State 
of New Mexico are implemented using procedures established in the 
"Implementation Guidance for State of New Mexico Standards for Interstate and 
Intrastate streams", February 23, 2000. 

FACILITY 
Permittee 
NPDES Permit No. 
Outfall No.(s) 
Plant Effluent Flow (MGD) 

Plant Effluent Flow (cfs) 

DATA INPUT 
Molycorp 
NM0022306 
Seeps 
0.0432 (30 gpm) 

0.06696 

RECEIVING STREAM 
Receiving Stream Name 
Basin Name 
Waterbody Segment Code No. 
Receiving Stream TSS (mg/l) 
Receiving Stream Hardness (mg/l as CaCOsRANGE: 
Receiving Stream Critical Low Flow (4Q3) (cfs) 
Avg. Water Temperature (C) 
pH (Avg) 

DATA INPUT 
Red River 
Rio Grande Basin 
2119 
10 

127 
7.05 
5 
7.72 

The following formula is used to convert dissolved metals criteria to total 
form 

C/Ct = 1 / (1 + Kp*TSS* l.OE-6) 

Kp = Kpo * (TSS**a) 
Kp = Linear partition coefficient 
Kpo and a can be found in table below 
TSS = Total suspended solids concentration in the receiving stream 

Total Metal Criteria (Ct) = Cr; C/Ct 
Cr = Dissolved criteria value • 

Fraction of metal dissolved; and 



stream Linear Partition Coefficient 

Metal 
Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

KDO 

480000 
3360000 
1040000 
2800000 
490000 
1250000 

alpha (a) 
-0.73 
-0.93 
-0.74 
-0.8 
-0.57 
-0.7 

KE 
89380.18 

394765.6 
189248.9 
443770.1 
131885.2 
249407.8 

C/Ct 
0.528038 
0.202116 
0.345723 
0.183901 
0.431248 
0.286199 

The following formula is used to calculate hardness dependent criteria 

Dissolved Total 

Stream 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Zinc 

Silver 

Acute e(1.128[In(hardness)]-3.6867)*C 
Chronic e(0.7852[In(hardness)]-2.715)*C 

Acute e(0.819[In(hardness)]+2.5736) 
Chronic e(0.819[In(hardness)]+0.534) 

Acute e(0.9422[In(hardness)]-1.7408) 
Chronic e(0.8545[In(hardness)]-1.7428) 

Acute e(1.273[In(hardness)]-1.46)*CF 
Chronic e(1.273[In(hardness)]-4.705)*CF 

Acute e(0.846[In(hardness)]+2.253) 
Chronic e(0.846[In(hardness)]+0.0554) 

Acute e(0.8473[In(hardness)]+0.8618) 
Chronic e(0.8473[In(hardness)]+0.8699) 

Acute e(1.72[In(hardness)]-6.6825) 

WQC (ug/l) 
5.5249 
2.6703 

692.9717 
90.14227 

16.83387 
10.9853 

83.6939 
3.2614 

573.17 
63.662 

143.4921 
144.6591 

5.204386 

WQC (uq/1) 

3428.586 
445.99 

48.692 
31.775 

455.1 
17.735 

1329.1 
147.62 

501.37 
505.45 

NM WATER QUALITY STANDARDS - IN STREAM CRITERIA 
Livestock 

PARAMETER 
Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) 
Uranium (T) 
Radium-226+228 

&. 

(T) (mg/l) 

(pCi/1) 
Strontium-90 (pCi/1) 
Tritium (pCi/1) 
Gross Alpha (pC 
Vanadium 

i/1) 

Wildlife 
uq/1 
5000 
**** 
5000 
11 

**** 
1000 
**** 
**** 
**** 
30 

**** 
20000 

15 
100 

Irrigation 
uq/1 
5000 
**** 
750 

**** 
**** 
50 

1000 
**** 
**** 
**** 
**** 
**** 
**** 
100 

Domestic 
uq/1 
**** 
2000 
**** 
**** 
**** 
**** 
**** 

10 
5000 

5 
8 

20000 
15 

**** 

Acute Fish 
uq/1 
750 
**** 
**** 

19 
2.4 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 

Chronic Fish 
uq/1 

87 
**** 

• * * * * 

11 
0.0043 
**** 
**** 

**** 
**** 
**** 
**** 
**** 
**** 
**** 



Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper (T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Silver 
Thalllium 
Zinc 
Cyanide (Amen to chlor) 

**** 
378.76 
**** 

50 
4947.6 
1446.244 
543.77 
0.77 
**** 

5 
**** 
**** 

87351.95 
5.2 

**** 
189.38 
**** 

10 
494.76 
578.5 
27188.5 
**** 
**** 
130 

**** 
**** 

6988.16 
**** 

6 
94.69 

4 
5 

494.76 
**** 

271.885 
2 

231.885 
50 

**** 
2 

**** 
200 

**** 
643.89 

130 
5.525 

3428.6 
48.69 
455.1 

2.4 
1329.1 

20 
5.2044 
**** 

501.37 
22 

**** 
284.1 
5 
2 

445 
31 
17 

.3 

.67 
99 
78 
74 

0.012 
147 63 

5 
**** 
**** 

505 
5 
45 
2 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formula is used to calculate the allowable daily maximum 
effluent concentration 

Daily Max. Cone. = 
Monthly Avg. Cone. 

Cs + (Cs - Ca)(F*Qa/Qe) 
= Daily Max. Cone. / 1.5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (4Q3) 

PARAMETERS 
Aluminum 
Cadmium 
Copper 
Nickel 
Zinc 

Livestock 
& Wildlife 
uq/1 

No Limit 
50 

No Limit 
No Limit 
No Limit 

Irrigation 
Limits 
uq/1 

No Limit 
10 

No Limit 
No Limit 

6988 

Domestic 
Limits 
uq/1 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Acute 
Fish Limits 

uq/1 
750 
5.525 
48.69 
1329 
501 

Chronic 
Fish Limits 

uq/1 
87 

73.242 
3166.7 
No Limit 
505 

Diy Max 
Limits 
uq/1 
87 
5.252 
48.69 
1329 
501 

Diy Av 
Limits 
uq/1 
58 

3.68 
32.46 
886 
334 



Molycorp / Red River Site Visit 

J. Scott Wilson 

February 28, 2000 

I visited the Red River from the town of Red River to Questa on February i^, 2000 to observe 
seeps going into the river, and the Molycorp mine area on 2-^-00 as a part of our meetings with 
Molycorp. '^^ ^ 1 ^ ^ 

No effect of drainage from the erosional scars could be seen above Cabin Springs. At Cabin 
Springs there was some slight whitishness to the water in pools. No flow could be observed at 
the historic seeps adjacent to the mine at Cabin Springs, Portal Springs, or Sulphur Gulch. The 
river, however, became noticeable colored a bluish-white starting about 100 yards upstream of 
Capuline Canyon and extending downstream about two miles past the Questa Ranger Station. 

On 2-i^tne mine personnel pointed out another whitish area in the stream originating from a 
seep near the mouth of Goathill Gulch. 
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Record of Communication 

5-17-00 

Conference call with NMED staff on Molycorp 

Scott Wilson - EPA Region 6 

Rich Powell, Charlie De Salan, Mora Henning, and Glenn Saums - NMED 

They called to discuss the Molycorp draft permit. Mora and Charlie met with Jack Ferguson and 
I on 5-10 when we brought the drafl to NMED. 

Changes they requested: 

Language added to say water added to the tailings pipeline must comply with the Groundwater 
discharge permit. They think Molycorp will need a permit modification to add the water to the 
pipeline and want the permit to somehow say that. 

At Spring 13 the pumping rate maybe should be 75 gpm, there are data for the Capuline waste 
rock piles that show the flow up there is 75 gpm. 

The Fact Sheet discusses withdrawal wells as part ofthe seep capture system. They wanted more 
information on that. 

They wanted reports on seep monitoring to be submitted quarterly as they are under the ground 
water permit. 

Wanted the reopener language in PART II to be more clear. 

Wanted compliance schedule report dates to be consistent with the ground water permit dates. 

Wanted the term seepage interception system to be consistent throughout the permit. They said I 
used other similar terms in some places and thought that could be confusing. 

Wanted the Texas Historical Preservation language removed. 

I said I would consider the requests. Most have been made in the "final" draft permit. 
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State of New Mexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 MARKE. WEIDLER 

(505) 827-0187 SECRETARY 

GAR Y E. JOHNSON EDGAR T. THORNTON. Ill 
GOVERNOR DEPUTY SECRETARY 

January 30, 1996 

Mr. Robert Murphy-
Chief, Enforcement Branch 
U.S. Environmental Protection Agency 
144 5 Ross Avenue 
Dallas, Texas 75202-2733 

Re: Molycorp, Inc., NPDES Permit No. NM00223 06 

Dear Mr. Murphy: 

Recently staff- of the New Mexico Environment Department Surface 
Water Quality Bureau (SWQB) assigned to the New Mexico Mine Act 
program began a review of Departmental files for the referenced 
facility. In this review, a September 24, 1993 report entitled 
A n a l y s i s o f T a i l i n g s Pond Seepage Flow t o t h e Red R i v e r a t UNOCAL 
76 Molyco rp , I n c . Ques ta D i v i s i o n by Molycorp's consultant Vail 
Engineering, Inc. was brought to the attention of the SWQB's Point 
Source Regulation Section. The report had been submitted to NMED's 
Ground Water Quality Bureau by Molycorp in support of their 
discussions on ground water quality impacts and permitting. A copy 
of the report is enclosed with this letter. 

In this report/, Molycorp has quantitatively identified subsurface 
discharges of tailings leachate (volume & quality) to the Red 
River. Please see the schematic diagram at end of the enclosed 
report labelled "Analysis of Accretions to Red River." These 
discharges are not permitted under the current NPDES permit. To 
the best of our knowledge, Molycorp has never notified EPA of these 
discharges either through their NPDES permit application or other 
official correspondence. The current NPDES permit was issued 
September 10, 1993. Given the time frames, and the fact many of 
the sample collections were in the Spring of 1993, it appears that 
Molycorp was aware of these discharges at the time the permit was 
being processed. 

We understand there has been some judicial review^ regarding 
propriety of permitting situations where the pollutants move 
through ground water prior to entering a "water of the United 

^ e.g.. Sierra Club v. Colorado Refining Co.; Washington 
Wilderness Coalition v. Hecla Mining Co.; McClellan Ecological 
Seepage .Situation v. Defense Departunent; and Oconomowoc Lake v. 
Dayton Hudson Corp. 



^ 

Mr. Robert Murphy 
January 30, 1996 
Page 2 

States. We further understand that the issue, in terms of these 
cases, may not be fully resolved. However, we believe the 
situation at Molycorp is clear; the permittee has a professional 
engineer's report which firmly identifies and quantifies the 
discharge v i s a v i s the potential for discharge to a water of the 
United States which was an issue in other cases. 

The Red River is classified in the New Mexico S t anda rds fo r 
I n t e r s t a t e and I n t r a s t a t e Streams [20 NMAC 6.1, §2119] with the 
following uses: coldwater fishery, fish culture, irrigation, 
livestock watering, wildlife habitat, and secondary contact. The 
discharges are also only a few miles above the portion of the Red 
River designated as a wild and scenic river by the U.S. Congress 
under the Wild and Scenic Rivers Act. Further, the Red River is 
included in the New Mexico §305(b) report's list of "Waterbodies 
with Designated Uses Partially or Not Fully Supported or with 
Threatened Designated or Attainable Uses" and is a "priority 1" 
reach on the New Mexico 1994-96 §303(d) list. 

Based on the above, the NMED Surface Water Quality Bureau requests 
your review of this matter and determination of appropriate action. 
If you have any questions, please contact Glenn Saums of my staff 
at (505) 827-2827. 

Sincerely, 

sJ^TS 
Jim Piatt, Ph.D. 
Chief 
Surface Water Quality Bureau 

Enclosure 

cc (w/o enclosure): 
Jack Ferguson, P.E., USEPA (6WQ-P) 
Rip Harwood, NMED OGC 
Marcy Leavitt, NMED GWQB 
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SEEPAGE FLOW TO RED RIVER 

jM26t996 

AT « . - « S » * t i ' ' - ' 

H 

UNOCAL@ MOLYCORP, INC. 

QUESTA DIVISION 

YAJL ENGINEERING, INC. 
fv 

SANTA FE. NEW MEXICO 

SEPTEMBER 24, 1993 



wN&tyst 

i VAIL ENGINEERING, INC. 
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September 24, 1993 

Mr. David Shoemaker 
Mine Manager 
Molycorp, Inc. 
P.O. Box 469 
Questa, NM 87556 

Dear Sir: 

Submitted herewith is our report on the stream survey 

and analysis of accretions to Red River in the vicinity of 

Molycorp's tailings ponds, Taos County, New Mexico. 

Sincerely yours, 
VAIL ENGINEERING, INC. 

5- .^ 

1^ / / No. 
Chief Engineer 
NMPE No. ^2098 



ANALYSIS OF TAILINGS POND 
SEEPAGE FLOW TO RED RIVER 

TABLE OF CONTENTS 

OVERVIEW 

SURVEY OF RED RIVER 

DATA BASE 
Flow in Red River 
Accretions to Red River 
Fish Hatchery Diversion 
Ambient Ground Water Quality 
Tailings Seepage Water Quality 

ANALYSIS 

SUMMARY AND CONCLUSIONS 

LIST OF TABLES 

Page # 

1 

3 

4 
4 
8 
8 
10 
12 

12 

18 

TABLE 1 
Lower Red River Survey 4-12-93 

TABLE 2 
Water Quality Analysis Survey 

TABLE 3 
USGS Stream Flow Data 

TABLE 4 
Ambient Water Quality 

TABLE 5 
Selected Analytical Values 

5 

6 

9 

11 

12 



m>NE:tM) 
13373 

J VAIL ENGINEERING, INC. 
tSiS SAN MATEO LANE 

SANTA FE. NEttIMEXICO 
87301 

ANALYSIS OF TAILINGS POND 
SEEPAGE FLOW TO RED RIVER 

OVERVIEW 
Molycorp's tailings dams are located primarily in 

Sections 35 (Dam Nos. 4 & 5) and 36 (Dam No. 1), of 

Township 29N Range 12E NMPM, one to two miles west of the 

Town of Questa, Taos County, New Mexico. Red River flows 

to the west past the tailings ponds at a distance of 

approximately one-half mile south of the ponds. Leachate 

from the tailings ponds seeps to the ground water which 

flows generally in a southwesterly direction and 

discharges to Red River. 

The seepage from the ponds contains elevated 

concentrations of sulfates (840± mg/l), molybdenum (2± 

mg/l), manganese (1.4+ mg/l), and total dissolved solids 

(1700± mg/l). Several other elements are present at 

moderately elevated but below significant levels. It 

appears that most of the molybdenum is being absorbed 

during seepage flow in the vadose zone and along the ground 

water flow path. 

During the 1970's Molycorp excavated trenches and 

installed french drains to intercept the seepage flow south 

of Dam No. 1 and southeast of Dam No. 4. These seepage 

barriers appeared to be fairly effective for some time but 

recently there has been evidence that an increased amount 

of seepage from the tailings ponds flows past these 

barriers. This seepage flow is generally in the shallow 

alluvium and the fairly high constituent concentrations 

this area. 



It is probable that a large percentage of the seepage 

from section 35 is transported by the ground water flow in 

the volcanic formations which underlie most of this pond 

area. It is believed that most of this ground water flow 

is discharged to Red River at the numerous springs along 

the Red River Gorge. The accretion to Red River from 

spring flow between the head of the gorge to the State fish 

hatchery is on the order of 18 cfs indicating a large 

amount of ground water flow in the volcanic formation. 

In April 1993 a water quality survey was made along Red 

River between the State Road 3 highway bridge and the Red 

River Fish Hatchery. The primary purposes for this survey 

study were: 

(1) Determination of the concentration of significant 

pond seepage water constituents in the ground water and 

spring water entering Red River. 

(2) Determination of the amount of seepage water 

contained in the ground water and spring flows along 

specific reaches of Red River. 

(3) Determination of the effect on Red River of the 

pond seepage discharge. 

This study was conducted in conjunction with a ground 

water study, being prepared by South Pass Resources, Inc., 

to determine the characteristics of the ground water 

aquifer south of Dam No. 1 and the distribution and 

concentration of significant tailings pond water 

constituents in the ground water immediately down gradient 

of the pond areas. 

Both studies were being conducted to determine the 

desirability and feasibility of further action by Molycorp 

to reduce the effect of seepage from the pond areas. 

' 0 



SURVEY OF RED RIVER 

The survey was conducted on April 12, 1993 between 

State Highway 3 and the fish hatchery. Six water samples 

were collected at selected locations along Red River. Four 

samples were collected from springs and drainages in the 

fields south of Dam No. l and five samples were collected 

from springs flowing into Red River along and at the head 

of the Red River Gorge. Both the warm and cold water fish 

hatchery supplies were sampled. A sample was collected 

from the 002 outfall. Samples were taken from the drainage 

below the 002 metering manhole and from a spring along the 

irrigation ditch east of that point. Conductivity and 

temperature measurements were recorded at all of the above 

and at an additional nine points in Red River and nine more 

spring or field drainage points. All samples were analyzed 

for sulfates, dissolved and suspended aluminum, molybdenum 

and ten other elements or parameters. The flow from many 

of the springs and field drainages were estimated at the 

time of the survey. 

Subsequently the USGS recorded stream flow data was 

obtained for April 11, 12 and 13 at Red River near Questa 

(Ranger Station), Red River below the fish hatchery and 

Cabresto Creek near Questa. The fish hatchery 

superintendent was interviewed relative to the amount of 

cold and warm spring water that was being intercepted. 

The following Table No. 1 is a. summary of the more 

significant data obtained during the survey. Table 2 

presents the complete data of the laboratory analysis of 

the water samples collected during the survey. 

Drawing No. 1 shows the significant elements of the 

area and the location of the stream survey stations. 



DATA BASE 
Flow in Red River 

USGS stream flow data indicates the following mean 

daily flows were present at the time of the stream survey. 

Station 1993 

April 11 April 12 April 13 

Red River Near Questa 37 41 46 

(Ranger Station) 

Cabresto Creek 11 ii 12 

Red River Below Fish 62 65 70 

Hatchery 

The USGS data indicated measurement conditions were 

good during this time period. Good conditions under the 

USGS classification means that about 95% of the reported 

daily discharges are within 10% of the true value. 

Historic USGS stream flow data indicates that except for 

Cabresto Creek, there generally is not a significant amount 

of gain or loss in Red River between the Ranger Station and 

the highway bridge when irrigation water is not being 

diverted and there is not a significant amount of drainage 

from recent precipitation. The data indicates that there 

may have been a small amount of irrigation diversion on the 

date of the stream survey. 

Table 3. is a tabulation of the USGS reported daily 

stream flows for March and April 1993. This table also 

shows the indicated gain or loss between the Ranger Station 

(plus Cabresto Creek) and the fish hatchery. Gains in 
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TABLE 1 
LOWER RED RIVER SURVEY 4-12-93 

Summary of Survey Data 

RED RIVER 
SAMPLE 
POINT 

1. 
2. 
2A. 
3. 
4. 
4A. 
5. 
6. 
6A. 
6B. 
7. 
8. 
9. 
10. 
1 1 . 
11A. 
11B. 
lie. 
11D. 
11E. 
12. 
13. 
13A. 
13B. 
13C. 
13D. 
14. 
14A. 
15. 
15A. 
15B. 
15C. 
16. 
16A. 

17. 
18. 

19. 
20. 

DESCRIPTION 

Below Hwy Bridge 
Spring in field 
Field Drainage 
Field Drainage 
Field Drainage 
RR above 3/4 
RR above 002 
002 
Field Drainage 
Seepage @ 002 
Field Drainage 
RR above Big Spr. 
Big Spring 
Pipe @ Big Spr. 
RR below BS 
RR above Pope 
RR above Pope 
RR @ Pope 
RR below Pope 
RR below Pope 
Spring 
RR above S I 2 
Spring 
Seep 
Spring 
RR 
South Side Spr. 
RR above S I 4 
Spring 
RR 
RR 
Spring 
RR 
RR @ Div.Dam 

Hatchery Cold Spr. 
Hat-Warm Spr. 

irrg. Ditch 002/003 

CONDTEMP SO 4 

345 

369 
376 

418 

412 
410 
409 
410 
410 
410 

410 

410 

410 

404 

407 
407 

1 

Drain Below 002/003 

8.3 

9.3 
9.1 

9.8 

10.3 
10.4 
10.5 
10.5 
10.4 
10.4 

10.5 

10.5 

10.9 

11.2 

11 
11 

119 

— 
118 

141 

138 
— 
— 
— 
— 
— 

128 

129 

SPRINGS & DRAINAGE 

^» COND TEMP SO 4 

y 398 
456 
415 
926 

1984 
450 

1800 
863 

1390 
870 

388 

407 
410 
436 

450 

238 
284 

284 

430 
320 

1550 
1520 

10.5 
8.3 

11.2 
17.8 

9.7 
9.3 
9.8 

10.1 

7.8 
7.1 

15.3 

15.8 
14 

14.5 

16.9 

16.4 
16.3 

16.4 

8.3 
15.8 

10.5 
8.9 

92 
— 

92 
172 

840 

228 

504 
210 

115 

— 
— 
" • 

126 

20 

80 
63 

660 
790 
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WATER QUALir*' SURVEY ALONG RED RIVER 
BETWEEN STATE ROAD 522 AND FISH HATCERY 

APRIL 12, 1993 ^ 

TOT i m ( ^ a ^ Id DIS. O.ol sus. /'^ ^-^^ ^-^ ^•^ ^ ' ^ 
SAMPLE SOURCE PH ALK F J ® /S§ i ) TSS. ^MO) > ^ 0 ^ ^ ( F I E i h ^ ZN ( ^ 

#1 R/R Below ^ / (^^^951^. . n ^ 
Highway Bridge 7.23 38 0.84 255 119*^ 31 <.03 <.5 <.005 7.8( /0.594 <.1 0.036 0.250 C / 0 92 t ^ ^ 

# 2 Spring N. Side R/R I S \ 6.76 90 0.55 247 92 20 <.03 <.5 <.O05 0.5 0.543 <.1 0.007 0.021 0.02 

-ield Drainage to /T) 
500'E. of 002 7.^ 

#3 Field 
R/R 500'E. of 002 ^ 7.44 99 0.60 246 92 7 0.20 <.5 <.005 <.5 0.405 <.1 <.005 0.04/ 0.05 

#4 Field Drainage to Q 
R/R 450'E. of 002 8.22 94 0.46 648 172 6 <.03 <.5 <.005 <.5 0.115 <.1 0.008 0.012 0.05 

# 5 R/R 300'E. Of 002 / / 7.60 43 0.90 240 118 22 <.03 <.5 <.005 8 .0^0 .569 <.1 0.028 0 .222 (0 0 . 8 8 * ^ 

# 6 0 u t f a l l 0 0 2 7.26 152 1.90 1764 ^ 840 i^" 2.0 1.80 <.5 <.005 <.5 0.102 <.1 <.005 0.010 1.40 ^^ 

#7 Field Drainage ^ 
75 'Wo f002 ^ 7.20 165 0.80 727 228 39 0.20 <.5 <.005 2.7 1.090 <.1 0.009 0.017 0.03 

# 8 R/R Above Questa ^ 
Spring 7.14 50 0.88 268 141.^ 21 <.03 <.5 <.005 6.2 0.573 <.1 0.029 0.207 0.88 ^ 

# 9 Near Questa Springs 7^^ ^ 
SEofConc.Box " ^ 7.02. "^158 0.38 1 0 9 4 / ^ 504 88 <.03 <.5 <.005 8.5 2.940 <.1 0.016 0.047 0.07 

#10 Near Questa Springs jr5-| 
End of Old Pipe If^ 7.50 177 0.60 576 210 7 <.03 <.5 <.005 <.5 <.05 <.1 0.005 0.010 0.01 

#11 R/R 500'W. of i / 
Questa Springs 7.45 54 0.90 269 138 22 <.03 <.5 <.005 3.10 0.618 <.1 0.033 0.215 0.88 <-̂  
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WATER QUALITY SURVEY ALONG RED RIVER 
BETWEEN STATE ROAD 522 AND FISH HATCERY 

APRIL 12. 1993 

TOT DIS. SUS. 
SAMPLESOURCE PH ALK £ IDS S04 TSS MO AL CD AL FE PB CU ZN MN 

#12 Spring-N. Side ^ ^ 
R/RSta. 47 + 20 ^ . 6.94 82 0.80 271 115 47 <.03 <.5 <.005 1.70 2.36 <.1 0.011 0.046 0.13 

#13 R/RSta. 47 + 70 [ ^ 
Above Hatchery 7.45 51 0.90 259 128 22 <.03 <.5 <.005 3.00C? 0.590 <.1 0.026 0.206 (^0.83 «-^ 

#14 Springs. Side V \ 
R/RSta. 36 + 80 8.14 82 0.80 304 126 <1 <.03 <.5 <.005 <.5 <.05 <.1 <.005 0.005 0.01 

#1 5 Spring N. Side K^ 
R/RSta. 36 + 40 ^ 7.2 R/RSta. 36 + 40 ^ 7.26 80 1.10 145 20 <1 <.03 <.5 <.005 <.5 <.05 <.1 <.005 <.005 <.0 

#16R/RSta. / . ^ ^ 7 .80 . 49 0.90 247 129 24 <.03 <.5 <.005 3.100 0.527 <.1 0.024 0.191 Oo.781 <^ 

#17 Hatchery Inlet-
CoIdWater 7.14 43 0.64 176 80 <.03 <.5 <'.005 <.5 0.138 <.1 <.005 <.005 <.0 

#18 Hatchery Inlet 
Warm Water 7.87 77 1.10 284 63 <.03 <.5 <.005 <.5 0.181 <.1 <.005 0.010 <.0 

#19 Seep Water in n 
Irrigation Ditch Above 
002 Line X @ Road 7.73 174 0.54 1304 660 <.03 <.5 <.005 <.5 0.160 <.1 <.005 0.013 0.05 

#20 Molycorp Drain y 
Below Culver Above Ditch 8.10 153 1.90 1702 i s d ^^ 1.70 <.5 <.005 4.00 2.4 <.1 0.016 0.010 2.00 "^ 



excess of 18 cfs during the first two weeks of March 

indicate run-off from spring snow melt along the survey 

reach. During the latter part of April the net gains were 

generally below 18 cfs because of irrigation diversions. 

The USGS data also includes the river stage (gage 

height) at the stations on an hourly basis. The hourly 

data was used for determination of the specific probable 

stream flow at the average time of the stream survey. 

Accretions to Red River 

Previous studies have established that the accretion to 

Red River due to natural spring flow between the highway 

bridge and the mouth of Red River is fairly constant and 

amounts to approximately 32 cfs. Of this, the data 

indicates that 18 cfs originates above the fish hatchery. 

Hydro-geological analysis indicates that the majority of 

the spring flow is from the north side of Red River. 

At the time of the stream survey, the irrigation 

ditches west of the highway were dry, there were no surface 

stream flows to the river along the survey reach and there 

did not appear to be any significant amount of drainage 

from precipitation. It is believed, therefore, that 

accretions to Red River at that time consisted essentially 

of the natural spring flow, the discharge from 002 and 003 

and seepage from the tailings pond area which was not being 

intercepted by the 002 and 003 collection systems. 

Fish Hatchery Diversions 
I 

I The New Mexico Game and Fish Department has constructed 

i facilities which intercept a large portion of the spring 

I flow upstream of the hatchery. The intercepted spring 

I water is transported to the hatchery by two pipelines. One 

j pipeline extends to the large spring complex on the north 

j side of the river at the upper end of the Red River Gorge. 

Water from this spring complex has a temperature of from 8° 
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MARCH 
RANGER 

DAY STATION 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

22 
20 
19 
20 
20 
21 
22 
22 
23 
24 
24 
23 
20 
22 
23 
23 
24 
25 
26 
27 
28 
30 
30 
31 
33 
34 
36 
34 
34 
33 
32 

CABR. 

«na»'«w«MaMi 

TABLE 3 
USGS STREAM FLOW DATA - CFS 

1993 
RS & 

CREEK CAB CK 
6.2 
5.7 
5.6 
5.6 
5.6 
5.9 
6.2 
6.2 
6.3 
6.6 
6.6 
6.3 
5.3 
6.1 
6.6 
6.6 
6.7 
6.8 
6.9 

7 
7.3 
7.4 
7.7 

8 
8.3 
8.5 
8.6 
8.4 
8.3 
8.2 
7.8 

28.2 
25.7 
24.6 
25.6 
25.6 
26.9 
28.2 
28.2 
29.3 
30.6 
30.6 
29.3 
25.3 
28.1 
29.6 
29.6 
30.7 
31.8 
32.9 

34 
35.3 
37.4 
37.7 

39 
41.3 
42.5 
44.6 
42 .4 
42.3 
41.2 
39.8 

BELOW 
F HAT GAIN 

54 
51 
50 
50 
48 
51 
53 
55 
56 
55 
54 
52 
47 
49 
48 
49 
50 
51 
52 
52 
52 
53 
55 
59 
59 
58 
63 
58 
59 
58 
57 

25.8 
25.3 
25.4 
24.4 
22.4 
24.1 
24.8 
26.8 
26.7 
24.4 
23.4 
22.7 
21.7 
20.9 
18.4 
19.4 
19.3 
19.2 
19.1 

18 
16.7 
15.6 
17.3 

20 
17.7 
15.5 
18.4 
15.6 
16.7 
16.8 
17.2 

APRIL 
RANGER 

STATION 
31 
32 
32 
30 
33 
34 
34 
33 
33 
34 
37 
41 
46 
47 
46 
44 
42 
42 
44 
44 
48 
57 
73 
78 
71 
78 
95 

105 
115 
122 

CABR. 
1993 
RS & 

CREEK CAB CK 
7.8 
8.1 
8.2 
7.9 
8.4 
8.5 
7.8 
8.1 
9.5 
10 
11 
11 
12 
12 
12 
12 
11 
12 
12 
12 
12 
14 
16 
21 
19 
20 
24 
26 
29 
31 

38.8 
40.1 
40.2 
37.9 
41.4 
42.5 
41.8 
41.1 
42.5 

44 
48 
52 
58 
59 
58 
56 
53 
54 
56 
56 
60 
71 
89 
99 
90 
98 

119 
131 
144 
153 

BELOW 
FHAT 

57 
59 
61 
58 
60 
61 
61 
60 
60 
61 
62 
65 
70 
77 
79 
79 
79 
70 
71 
76 
75 
83 
96 

107 
102 
102 
119 
129 
135 
147 

GAIN 
18.2 
18.9 
20.8 
20.1 

. 18.6 
18.5 
19.2 
18.9 
17.5 

17 
14 
13 
12 
18 
21 
23 
26 
16 
15 
20 
15 
12 

7 
8 

12 
4 
0 

-2 
-9 
-6 



i 
I 
I 

i to 10°C and is referred to as the hatchery cold water 

I supply. The other pipeline collects water from numerous 

i springs west of the upper end of the gorge. Water from 

these springs has a nominal temperature of 16°C and is 

referred to as the warm water supply. 

• It is believed that the cold water springs are fed by 

ground water from the alluvial acjuifer east of the 

! Guadalupe Mountain volcanic formations which flows 

I primarily along the frontal lobe of the volcanics and/or 

4 along the easterly most volcanic formation fault zone. 

I The warm water springs emanate from the volcanic 

I formations along the Red River Gorge. The higher 

temperature of this spring water is attributed to heat 

gains from the volcanic formations. 

Flow meters have been installed on both the warm and 

cold water supplies to the hatchery. At the time of the 

stream survey, however, neither meter was operating 

properly. The hatchery superintendent advised that the 

warm water supply normally ranged from 4600 to 4700 gpm 

(10.2 to 10.5 cfs) and the cold water supply varied from 

900 to 1500 gpm (2.0 to 3.3 cfs). The flow at the time of 

the stream survey was estimated at 10 cfs for the warm 

water supply and 2.7 cfs for the cold water supply. 

Ambient Ground Water Qualitv 

Table 4 lists the water analysis for a number of 

springs and wells up gradient or out of the tailings pond 

seepage flow path. Winograd in Technical Report No. 12, 

indicated that the quality of water in the volcanics and in 

the alluvium formations was nearly the same. 

10 



tH*atKi.<«MM«M<B:. 

WATTiR QUAUTVOF SPRINGS AND W m . I 5 

IN n i n VlCINllY OF GUADALUPE MOUNTAINS 

WAITiKSOUUCy 

Big Arsenic Springs 

nig Arsenic Springs 

Dig Arsenic Springs 

llig Arsenic Springs 

Hig Arsenic-Niirlli Springs 

nig Arsenic- Meadow Springs 

Big Arsenic-Meadow Springs 

nig Arsenic- Meailow Springs 

Big Arsenic - 1 ligli Springs 

Dig Arsenic-High Springs 

Chiflo Springs 

BLM Visilo Center Well 

BLM Chine Wells 

MollleSpring-Red RK'cr 

Warm Spring-Red River 

MCGnadalupeWelM 

(Average of 7 samples) 

MC Guadalupe Well 5 

(Average of 5 samples) 

-i^OCATKJN AGIJNCY U^'Wi 
Sec 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

22 

33 

T^ypUng 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

29 

29 

12 

12 
12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

USGS 

USGS 

i:ii) 

lill) 

LID 

LID 

LID 

LID 

LID 

LID 

LID 

USGS 

USGS 

USGS 

LID 

MC 

MC 

i n - 0 7 - 8 0 

08 -20 -82 

( t l - l J - 8 3 

(17-23-84 

(11-13-83 

0 1 - 1 3 - 8 3 

11-08-84 

0 5 - 3 0 - 8 5 

11-08-84 

0 5 - 3 0 - 8 5 

05 -30 -85 

08 -20 -82 

08 -20 -82 

08 -19 -82 

02 -21 -84 

12-87 

11-85 

SPLC. 

tLQMU: 
(mihos 

228 

220 

226 
_ _ _ 

229 

192 

. 

247 

218 

220 

220 

220 

ffiS 

msfl. 
161 

159 

162 

l()(l 

163 

163 

154 

165 

170 

156 

1.58 

164 

167 

167 

1>I! 

UP.iJs 

8.2 

7.9 

7.5 

7.5 

7.5 

7,9 

8.0 

7.5 

7.5 

VIAG-

S04 C A m U M NESIUM 

m}!/\ 

22.0 

22.0 

23.7 

24.8 

23.7 

23.7 

29.6 

24.5 

24.5 

26.6 

20.0 

23.0 

21.7 

50.1 

18.8 

mg/l 

18.0 

20.0 

18.0 

16.3 

19.4 

19.4 

22.4 

24.0 

21.6 

11.2 

22.5 

19.0 

19.0 

24.0 

20.5 

20.4 

nml 
4.8 

5.1 

5.7 

5.6 

5.4 

5.4 

7.8 

8.3 

3.9 

20.0 

17.6 

5.0 

5.2 

5,9 

4.9 

5.4 

C n i O R j O L 

mgfl 
6.9 

6.8 

8,0 

6.0 

8,0 

8,0 

6.3 

8.6 

6.8 

7.0 

7.0 

6,9 

9,7 

8.7 

7.6 

LIOIJRI .DL 

man 

1,2 

- - • 

1,2 

1,08 

1,2 

1.3 

1.1 

I.I 

I R O N 

<ian 
<10 

4 

<50 

<100 

1107 

480? 

<50 

7 

3 

3 

5 

3 

MANr.ANnSL 

>!Sf! 
2 

3 

<I0 

< I 0 

<10 

<50 

<.50 

<50 

<.50 

3 

10 

8 

<10 

2 

14 

M O I . Y -

DliNHM 
!!B/! 

<10 

<,50 

<.I(I 

< I 0 

< l ( l 

<I0 

< I 0 

6 

<1 

<2 

Z-JNC 

!!g/! 

13 

<.50 

<5(l 

<.5() 

<50 

<50 

< I 0 

48 

97 

<3 

< I 0 0 

15(1 

40 

ALLUVIUM W L I I ^ 

Top of World Farm 

Anderson Well 

Carter Farm 

Fish Hatch. Cold Springs 

Spr. Across from STP 

Fish Hatch Spr. Coll. Box 

Fish Hatch.Warm Springs 

35 1 

16 12 

24 12 

74 

30 

30 

1955 

1954 

1954 

TO BE ABOVE N.VrURALAMBILN 

1 28 

1 28 

2 28 

3 28 

12 

12 

12 

12 

EID 

EID 

EID 

EID 

10-18-84 

10-15-84 

10-16-84 

10-16-84 

217 136 7.7 8.8 24 

194 7,2 

190 43 36 

5.7 

306 70.6 

320 7.2 81.3 

460 152. 

158 43.2 

50.4 

50.0 

84.6 

19.0 

7.9 

8.2 

14.0 

6.7 

5.0 

4.5 

18 

5.7 

6.0 
7,0 

10.3 

0,8 

0.73 <50 

0,67 <100 
0.73 <100 

<100 

<50 

<50 

<50 

<50 

10 

15 

22 

14 

<50 

<50 

<5() 

Where analysis was made all samples had concentrations 

of cadmium, copper and lead near or beluw the detection limit. 
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Tailinas Seeoaoe Water Qualitv 

For the analysis and this report it was assumed that 

the concentrations reported in Table 2 for sampling point 

No. 6 (002 outfall) reflected the quality of the tailings 

pond seepage flow. 

ANALYSIS 

A large part of the analysis was based on the following 

selected values: 

Table 5 

Selected Analytical Values 

Element Flow CFS Sulfate mq/1 

Red River @ Hwy.Bridge 46.0 119 

Total Natural Spring Flow 18.0 2 0 

Hatchery Warm Water Supply 10.0 63 

Hatchery Cold Water Supply 2.7 80 

Tailings Pond Seepage 840 

Red River Below Fish Hatchery 66.29 

The selected value for the flow in Red River below the 

fish hatchery was based on the USGS reported hourly stage 

reading at the estimated average time when the flow during 

the survey was passing by the station. The flow at the 

highway bridge was derived by subtracting the assumed and 

calculated accretions above the hatchery from the flow in 

Red river at the station below the hatchery. The sum of 

the Red River flow at the Ranger Station plus Cabresto 

Creek was approximately 49 cfs at that time indicating a 

nominal difference in the flow measurements and/or that 

there may have been a small amount of irrigation diversion 

from the reach above the highway bridge. 

The ambient concentration of sulfate for the natural 

ground water flow was conservatively selected at 20 mg/l 

which is slightly below the average of the concentrations 

12 



for the springs and wells listed in Table 5. If a higher 

value had been used, the calculated amount of tailings pond 

seepage flow would have been slightly less. 

Other values for the analysis were taken from the data 

base set forth herein and/or laboratory data for the survey 

water samples. 

Additional mathematical analyses, not included herein, 

were made using changes in water temperature, conductivity 

and concentrations of other constituents. These analyses 

in general supported the results of the analysis based on 

sulfates. The results, however, appeared to be less 

precise, 

(a.) Calculations of Total Seepage Flow. 

Inflow 

RR @ Hwy 

Natural Spring Flow 

Tailing Seepage 

CFS Mq/1 SO, 

46.0 

18.0 

S 

@ 

@ 

@ 

119 

20 

840 

Outflow 

Red River above Hatchery +46.0 

(Nat.Spring Flow +18.0 

(F.H. Warm Water) - 10.0 

(F.H. Cold Water) - 2.7 

(Seepage Flow) + S 

F.H. Warm Water 

F.H. Cold Water 

(51.3+S) 

10 

2.7 

@ 129 

@ 63 

@ 80 

13 
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i 

Multiplication CFS X Cone: 

5474 + 360 +840S = 6618 + 129S + 630 + 216 

by Subtraction: 

711S = 1630 

by Division: 

S = Total tailings seepage flow =2.29 cfs. 

(b.) Warm Water Spring Flow 

The stream survey found several springs along the upper 

part of the Red River Gorge which had sulfate 

concentrations somewhat higher than the ambient natural 

ground water. It was presumed that these springs were in 

the flow path of and included tailings pond seepage. An 

SO concentration of 120 mg/l was selected as being 

representative of these springs. 

No springs with elevated SO^ concentrations were 

detected downstream of sampling point 14 indicating that 

this was the westerly limit of the tailings pond seepage 

flow path. An SO^ concentration of 20 mg/l was assumed for 

spring flow below Station 14. This value was also used for 

spring flow to Red River from the south. (Some of the 

springs along the south side of Red River had elevated SO^ 

concentrations indicating that ground water from the north 

was flowing beneath Red River with discharge at fissures 

along the south shoreline). 

Based on SO^ concentrations of 20 mg/l for the natural 

ground water and 840 mg/l for seepage water, the spring 

water which had a concentration of 120 mg/l consisted of 

87.8% of natural ground water and 12.2% seepage water. 

The warm water supply to the fish hatchery is composed 

of both spring water from the flow path down gradient of 

the tailings ponds (120 mg/l) and spring water west of the 

flow path and from the south (20 mg/l). The laboratory 

analysis of the combined hatchery warm water supply 

14 
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indicated a SO^ concentration of 63 mg/l. Mathematical 

calculations therefore indicate that 43% of the warm water 

supply consisted of spring flow within the pond seepage 

flow path (120 mg/l) and 57% from spring flow outside the 

seepage path (20 mg/l). 

The estimated warm water hatchery supply was 10 cfs. 

Calculations indicated that this consisted of 5.70 cfs of 

spring water from outside the seepage path (20 mg/l) and 

2.27 cfs of spring flow within the seepage path (120 mg/l). 

The 2.27 cfs of spring flow within the seepage path was 

composed of: 

1.99 cfs of natural ground water flow 

0.28 cfs pond seepage flow, 

(c.) Hatchery Cold Water Supply 

The hatchery cold water supply is obtained from the 

spring complex on the north side of Red River near the 

upper end of the Red River Gorge. The cold water supply 

was estimated to be 2.7 cfs at a SO. concentration of 80 

mg/l. Based on the selected values of 20 mg/l for natural 

ground water flow and 840 mg/l for pond seepage water, the 

cold water supply consists of 2.50 cfs of natural ground 

water flow and 0.20 cfs of seepage flow, 

(d.) Balance of Accretions to Red River 

Subtraction of the determined discharges (F.H. warm and 

cold water supplies and discharge from 002) from the total 

calculated accretion (18.0 cfs spring flow plus 2.29 cfs 

seepage flow) leaves a balance of 6.99 cfs at an average 

SO^ concentration of 133.8 mg/l to be accounted for. The 

assumed sources of the unaccounted for accretion were: 

(1.) Warm spring flow direct to Red River from west of 
the pond seepage path and from the south side. 

(2.) Warm spring flow within the pond seepage path 
direct to Red River. 

15 
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(3.) Cold spring flow direct to Red River from the 
spring complex near the upper end of the gorge. 

(4.) Field drainage and alluvial ground water flow 
upstream of the Red River Gorge. 

It was found that there were too many variables for 

mathematical determination of the distribution of the 

remaining amount of accretion to the various sources. 

Calculations based on assumed allocations, however, 

revealed that there was a fairly narrow range of possible 

flows from each source which would total 6.99 cfs at an 

average concentration of 133.8 mg/l SO^. 

Assumptions used to arrive at the most probable 

allocation included: 

(1.) The warm water spring flow direct to Red River 

probably consisted of spring water flow outside the 

pond seepage path approximately in the same ratio to 

spring flow within the seepage path as contained in the 

warm water supply line (i.e. 57% - 43%) and that the 

SO^ concentrations were probably nearly the same. 

(2.) The cold water spring flow direct to Red River 

probably has the same SO^ concentration as the cold 

water supply to the hatchery. (Water samples from 

stations 9 and 10 are believed to be from field 

drainage and shallow alluvial ground water flow rather 

than from the main cold water spring flow.) 

(3.) The significant increases in river water 

temperature indicates that a large part of the 

unaccounted for accretion is from warm water spring 

flow. 

(4.) There is a significant amount of field drainage 

and shallow ground water flow from the alluvial 

formation upstream from the large spring complex at the 

upper end of the Red River Gorge. Such is evidenced by 

the fairly significant indicated increase in the 

16 



indicated SO^ concentration in the vicinity of sampling 

point No. 8. The average SO^ concentration of the 

field sampling points (Stations 3, 4, 7, 9 and 10) is 

240 mg/l. This value was assumed to be representative 

of the field drainage and flow from the shallow 

alluvium. 

(5.) Accretions with a SO^ concentration in excess of 

134 mg/l must be present to offset the accretions from 

the cold and warm water springs which have 

concentrations of less than 134 mg/l. 

Based on the above assumptions and other valid 

considerations, the most probable distribution of the 

unaccounted for accretions appeared to be as follows: 

(a.) Warm water spring flow from the north side of 

Red River west of the pond seepage path plus spring 

flow from the south side of Red River. 2.81 cfs @ 

20 mg/l SO^. 

(b.) Warm water spring flow direct to Red River 

within the seepage path of the tailings pond area 

1.65 cfs @ 120 mg/l SO^. (This flow would consist of 

about 1.45 cfs of natural ground water and 0.20 cfs of 

seepage water.) 

(c.) Cold water spring flow direct to Red River --

0.40 cfs @ 80 mg/l SO^. (Composed of .37 cfs of 

natural ground water and 0.03 cfs seepage flow.) 

(d.) Field drainage and shallow alluvial flow east 

of the cold water spring complex -- 2.67 cfs @ 240 mg/l 

SO4. (Composed of 2.02 cfs natural ground water flow 

and 0.74 cfs of seepage flow). 

17 



A schematic diagram showing the above distribution of 

accretion flow and all of the other measured and derived 

spring and river flows and SO^ concentrations is included 

at the end of this report. 

fSUMMARY AND CONCLUSIONS 

At the time of the stream survey (April 12, 1993) the 

quality of the water in Red River (relative to constituents 

associated with Molycorp's operations) was better below the 

fish hatchery than at the State Highway bridge. The 

sulfate concentration was nearly the same. The 

concentrations of aluminum, iron, copper, zinc and 

manganese were all lower at the downstream point. 

Concentrations of molybdenum, cadmium and lead at both the 

upstream and downstream ends of this reach, were all below 

the detection limits for the laboratory methods used. 

Except for manganese, all constituents analyzed were below 

drinking water and stream water quality standards. The 

high manganese concentration are due to concentrations in 

the river upstream of the tailings pond area. 

The quality of the natural ground water in the area is 

excellent. The average sulfate concentration is low at 

only slightly more than 20 mg/l. 

Except for TDS and SO^; the seepage flow from the 

tailings ponds compares favorably with Red River water 

quality. 

The majority of the natural spring flow along the 

survey reach is intercepted by the fish hatchery water 

supply system. Analysis of the hatchery water supply 

indicates a moderate increase in sulfate,- however, the 

concentration (63 - 80 mg/l) is still far below drinking 

and ground water standards. The maximum SO^ concentration 

found for any individual spring was 126 mg/l. (Sampling 

18 



points 9 and 10 are believed to be field drainage and 

shallow alluvium aquifer flow rather than spring flow.) 

High concentrations of sulfate (660 - 690 mg/l) were 

found down gradient of the junction manhole from 002 and 

003 which is located in the natural drainage channel below 

Dam No. 1. and about 1/4 mile north of Red River. Other 

data indicates elevated SO^ concentrations in some monitor 

and private wells in and down gradient of this area. The 

highest SO^ concentration detected near the river was 504 

mg/l at Station No. 9. We believe that the field drainage 

below Dam No. 1 and 003 is concentrated at this location. 

Molycorp is presently investigating the feasibility of 

constructing additional seepage barriers and/or other 

facilities to substantially reduce the seepage flow down 

gradient of the tailings ponds in this area. 

Data from the stream survey indicates that at that 

time, the total tailings pond seepage flow entering Red 

River (including the fish hatchery supply) was about 2.29 

cfs (including discharge from 002 and 003) . Of this about 

0.6 cfs was flowing from 002 and 003. 0.7 cfs were in the 

field drainage and shallow alluvium aquifer flow east of 

the volcanic formations. These seepage flows are 

presumably from the tailings ponds in Section 36 and the 

easterly part of the tailings ponds in Section 35. An 

additional seepage flow of about one cfs was indicated to 

be contained in the cold spring flow at upper end of the 

gorge and in the warm springs along the gorge. It is 

believed that this seepage flow is from the west side of 

the pond area in Section 35 and from the pond area above 

Dam No. 5. Survey data indicates that the seepage path 

from these areas- extends downstream to within about 1/2 

mile east of the fish hatchery. 
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GARY E. JOHNSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Surface Water Quality Bureau 
1190 St. Francis Dr., P.O. Box 26110 

Santa Fe, New Mexico 87502 
Phone (505) 827-0187 
Fax (505) 827-0160 

PETER MAGGIORE 
SECRETARY 

June 3, 1999 

Jane Watson, Ph.D. 
Section Chief, Permits Section (6WQ-PP) 
U.S. Environmental Protection Agency 
1445 Ross Ave. 
Dallas, Texas 75202 

Re: NPDES Permit NM0022306 - Molycorp, Inc. 

Dear Dr. Watson: 

(RECEIVED 
JUN 0'.' 1999 

, 6WQ-PO 

This letter is in response to your request for information needed to draft a revised National Pollutant 
Discharge Elimination System (NPDES) permit for the referenced facility. 

The Surface Water Quality Bureau (SWQB) has reviewed the available stream flow information for the 
receiving stream associated with this facility in an effort to determine the critical low flow as described in 
§1105 of the State of New Mexico Standards for Interstate and Intrastate Streams (WQS) [20 NMAC 6.1]. 
We have also identified the WQS stream segment that receives the discharged effluent and other pertinent 
information to assist the permit writer. 

Also included is information on local endangered aquatic species. This information is provided only as an 
advisory to the permit writer and does not replace or supersede any comments which may be provided to the 
EPA by the U. S. Fish and Wildlife Service or the New Mexico Game and Fish Department. 

Mnlycnrp, Inc. - NPDES Permit No. NM0022306 

Receiving Stream: Red River thence to the Rio Grande. 

WQS Stream Segment: This discharge enters a perennial reach ofthe Red River which is a tributary to the 
Rio Grande. The Red River and the Rio Grande are classified in segment 2119 in the WQS. The Red River is 
water-quality limited for aluminum, cadmium, copper, and zinc (see "TMDL Status" below). This segment 
has designated uses of coldwater fishery, fish culture, irrigation, livestock watering, wildlife habitat, and 
secondary contact. 

The lower four miles ofthe Red River and the Rio Grande at the confluence were designated as Wild and 
Scenic Rivers" by Congress in 1968.' The antidegradation policy in the WQS (§1101) states in relevant part: 

. ..[njo degradation shall be allowed in high quality waters of designated national and state 
monuments, parks and wildlife refuges including waters designated hy the U.S. Congress 
finder the Wild and Scenic Rivers Act, if such degradation would impair any ofthe qualities 
which caused designation ofthese waters, parks and wildlife refuges. To protect the existing 
quality of water, the Commission under that Act will require the highest and best degree of 
effluent treatment practicable (emphasis added). 
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Molycorp's outfall 001 is located the farthest downstream of their four outfalls. The point where outfall 001 
enters the Red River is approximately 0.6 miles upstream ofthe four-mile segment designated as a "Wild and 
Scenic River." 

4Q3 Critical Low Flow: The nearest flow gage is USGS Gaging Station 08265000 - Red River near 
Questa, NM. A copy of the gage description is enclosed.̂  The ,4Q3 critical low flow for the period record 
(1943-1997) at this gage is 7.05 ft'/second (cfs).' This gage is: 

approximately 2.3 miles downstream of outfall 004; 
approximately 5.5 miles downstream of outfall 005; 
approximately 3.0 miles upstream of outfall 002; and 
approximately 3.8 miles upstream of outfall 001. 

Upstream Water Quality: The Molycorp outfalls are spread over approximately eight river miles. Qutfalls 
005 and 004 (the upper outfalls) are upstream in the general vicinity ofthe mine, while outfalls 002 and 001 
(the lower outfalls) are downstream in the vicinity ofthe Village of Questa and the tailings disposal area. 
Ambient data collected by NMED on the Red River may be accessed through STORET.̂  NMED's 
monitoring station upstream of all outfalls can be accessed through STQRET (Station Name = Red River 
above Molycorps Boundary, Agency Code = 21NMEX, Station = URG 120.028045). The distance between 
the upper and lower outfalls is approximately 4% miles (between outfall 004 to 002). To NMED's 
knowledge, since outfalls 004 & 005 were permitted in 1993, Molycorp has never reported a discharge from 
either outfall. Therefore, EPA may wish to review ambient water quality data collected from the Red River 
just above the lower outfalls. Ambient water quality data collected by NMED on the Red River above the 
lower outfalls can be accessed through two separate STORET stations (Station Name = Lower Red River at 
USGS Gage, Agency Code = 21NMEX, Station = HRG24) and Station Name = Red River at HWY 3 
Bridge, Agency Code = 21NMEX, Station = HRG25). STQRET retrieval printouts of selected water quality 
parameters from the NMED stations are provided wilJi this letter. 

A number of ambient water quality surveys and reports have been conducted on the Red River and its 
tributaries. Copies ofthe reports resulting from the studies have been provided to the EPA in the past. Due to 
the volume ofthese reports, copies are not included with this letter. However, all ofthe following reports are 
available upon request: 

Slifer, D. 1996. Red River Groundwater Investigation. NMED/SWQ-96/1. 

Smolka, L.R., and D.F. Tague. 1988. Intensive Water Quality Survey ofthe Middle Red 
River in Taos County, New Mexico, September 12 to Qctober 25,1988. EID/SWQ-88/8. 89 
P-

Smolka, L.R., and D.F. Tague. 1986. Intensive Survey ofthe Red River, Taos County, New 
Mexico, August 18-21, 1986. EID/SWQ-86/22. 55 p. 

Jacobi, G.Z., and L.R. Smolka. 1986. Water Quality Survey ofthe Red River, Taos County, 
NewMexico.April 15-17, 1985. EID/SWQ 2-120 86/11. 63 p. 

Jacobi, G.Z., and L.R. Smolka. 1984. Intensive Survey ofthe Red River in the Vicinity of 
the Red River and Questa Wastewater Treatment Facilities and the Molycorp Complex, Taos 
County, New Mexico, January 25-27, 1984. EID/SWQ-84/1. 29 p. 
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Smolka, L.R. 1993. Special Water Quality Survey ofthe Red River, Taos County, New 
Mexico, February - December, 1992, p. 107-136. In Intensive Water Quality Stream Surveys, 
1992. NMED/SWQ-93/1. 138 p. 

Environmental Improvement Division. 1982. Point Source Waste Load Allocation for the 
Town of Red River, Taos County, New Mexico. 40 p. 

Smolka, L.R. 1992. Intensive Water Quality Survey of Tributaries to the Red River: 
Cabresto, Columbine, Pioneer, Mallette and Goose Creeks in Taos County, New Mexico, 
April 1-4, 1991, p. 21-40. In Intensive Water Quality Stream Surveys and Lake Quality 
Assessment Surveys, 1991. NMED/SWQ-92/2 244 p. 

Effluent Quality Data: Effluent data collected by NMED can be accessed through STORET (Station Name 
= Molycorp-Questa, Agency Code = EFNMl, Station = NM0022306. A STQRET retrieval printout of 
selected water quality parameters from the NMED station is provided with this letter. 

Aquatic Endangered Species: None known. 

TMDL Status: The Consent Decree signed in resolution ofthe lawsuit entitled Forest Guardians and 
Southwest Environmental Center v. Carol Browner (CFV. NQ. 96-0826 LH) defines and schedules 
"bundles" of waters for which Total Maximum Daily Loads (TMDLs) are to be developed. The Decree is 
based, largely but not wholly, on the 1996-1998 Clean Water Act §303(d) list for New Mexico. The Red 
River is not included in the TMDL development schedule established in the Decree. 

The 1998-2000 Clean Water Act section §303(d) list for New Mexico was completed and approved by EPA 
last year.̂  The Red River from its mouth on the Rio Grande to Placer Creek was retained as a "priority 1" on 
the list. The NMED is currently pursuing development of a TMDL for the Red River watershed independent 
ofthe schedule developed under the aforementioned Decree. A comprehensive special stream study covering 
three seasons is being conducted in conjunction with the TMDL effort. The first sampling "run" took place 
during the week of May 9, 1999. When complete, a final report ofthe stream survey will be published by the 
SWQB. The tentative title of that report will be: 

Hopkins, J.S. 2000. Special Water Quality Survey ofthe Red River and its Tributaries, Taos 
County, New Mexico, May - September, 1999. [In preparation]. 

The target date for completion ofthe Red River TMDL (including WQCC review/adoption) is December 31, 
2000. 

Status Under Unified Watershed Assessment: This facility is located within a watershed (USGS HUC 
13020101) defined by the State's Clean Water Action Plan - Unified Watershed Assessment as a "Category 
1." Category 1 watersheds are defined as "watersheds in need of restoration." These watersheds have been 
frirther prioritized, and the involved watershed ranks high in the watershed prioritization scheme. 

NPDES Storm Water General Permit: As previously mentioned there are four outfalls permitted in the 
existing individual NPDES permit. In addition to the discharges covered under the individual permit, 
Molycorp is also currently permitted by the EPA's "NPDES Storm Water Multi-Sector General Permit for 
Industrial Activities" (NMR05A223) for other storm water discharges. 

The Surface Water Quality Bureau recommends EPA consider incorporating storm water discharges currently 
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covered under the general permit into the individual permit and subsequent discontinuance ofthe general 
permit coverage for Molycorp. The following points should be reviewed in this consideration. The multi-
sector general permit requires that: 

1) "[a]ll metal mining facilities shall monitor for COD, TSS, NO3+NQ2, TKN, NH3, total Hg; in 
addition all permittees in the SIC code for metals mining shall monitor for any heavy metal which the 
permittee has reason to believe may be present in storm water runoff from the facility";* 

2) "[s]torm water discharges associated with industrial activity that the New Mexico 
Environment Department (NMED)/Surface Water Quality Bureau has determined to be, or may 
reasonably be expected to be, contributing to a violation of a water quality standard are not authorized 
by this permit. Upon receipt of this determination, the NMED anticipates that the EPA will notify the 
general permittee within a reasonable perioid of timeto apply for and obtain an individual NPDES 
permit for these discharges according to 40 CFR 122.28(b)(3)."' 

As previously noted, the Red River is currently listed on the New Mexico §303(d) list, and is therefore by 
definition an impaired water not meeting water quality standards. The most efficient, and perhaps only way, 
for the "waste load allocation" portion of a TMDL to address all "point sources" within the watershed is for 
them to be under individual permits. Therefore administrative efficiency and ability to properly address all 
point sources in a TMDL may be gained through consolidation of general and individual permits for this 
facility. 

Other Facility Status Information: NMED last conducted a compliance inspection ofthe facility on behalf 
of EPA on June 12, 1998. A copy ofthe inspection report was submitted to the EPA Region 6 Compliance 
Assurance and Enforcement Division. 

It is our understanding Molycorp is currently being considered by EPA for listing on the National Priority List 
established under the Comprehensive Environmental Response Compensation and Liability Act 
("Superfund"). SWQB recommends EPA coordinated internally as appropriate regarding this issue. 

Comments: SWQB is concemed about known ground water seeps entering the Red River from, and in the 
vicinity of, Molycorp's property. The seepages in question are known to adversely impact water quality of 
the Red River. There are two general areas where seepages occur; near the mine in the upper canyon and 
below the tailings disposal area more proximal to the Village of Questa. In a January 30, 1996, letter to EPA, 
NMED brought to EPA's attention Molycorp's 1993 report entitled "Analysis of Tailings Pond Seepage Flow 
to Red River" which quantified discharges fi'om the tailings area to the Red River. EPA never responded to 
NMED's letter. Additionally, EPA has reviewed SWQB's "Red River Ground Water Investigation" 
submitted to EPA in March, 1996 which EPA funded in part through a Clean Water Act §319 grant. EPA has 
further reviewed the issue through its own investigation summarized in a report by David Abshire. A citizen 
suit pursuant to §505 ofthe Clean Water Act has been filed regarding these issues and Molycorp has 
expressed its opinion ofthe seeps through their NPDES permit application. SWQB believes the EPA needs to 
explicitly address this issue. A complete inventory of all point source discharges is required to perform the 
TMDL allocation process. SWQB understands the issue of whether these seeps are NPDES point source 
discharges to waters ofthe Unites States is contentious. Resolution of this issue is critical to properly forward 
the TMDL and the NPDES permit reissuance efforts. 
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If you have any questions, please contact me at (505) 827-2827. 

Sincerely, 

Glenn E. Saums 
Health Program Manager 
Point Source Regulation Section 
Surface Water Quality Bureau 

cc: (w/ enclosures) 
Mr. David Shoemaker, Molycorp, Inc. 

cc: (w/o enclosures) 
Mr. Tim Herfel, USEPA (6WQ-AT) 
Ms. Sharon Parrish, USEPA (6WQ-EW) 
Mr. David Hogge, NMED - SWQB 

Enclosures 
USGS Gage Description 
STQRET Retrieval (NMED Upstream Ambient Water Quality) 
STQRET Retrieval (NMED Effluent Water Quality) 

References; 

1. Wild and Scenic Rivers Act (16 U.S.C. 1271 etseq.) 

2. Water Resources Data New Mexico Water Year 1998. U.S. Geological Survey Water-Data Report NM-98-1. 
Volume 1, Pages 48-49. 

3. Calculated using Hydrotec©, a proprietary software developed by Science Technology Associates. 

4. EPA's national water quality database. 

5. Letter from William Hathaway, EPA to Mark Weidler, NMED dated June 29, 1998. 

6. Federal Register September 29, 1995 (60 FR 51258). Final National Pollutant Discharge Elimination System 
Storm Water Multi-Sector General Permit for Industrial Activities. State specific requirements. 

7. Federal Register August 7, 1998 (63 FR 42547). National Pollutant Discharge Elimination System Storm Water 
Multi-Sector General Permit Modification for Industrial Activities. State specific requirements. 
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48 RIO GRANDE BASIN 

0826S00O RH) RIVER NEAR QUESTA, NM 

LOCATICN.~LaC 36*42'12*, long 105*34'04', In H E V I S E V ^ sec.33, T.29 N., R.13 E. Iprojected), Tao8 County, Hydroloalc Itolt 
13020101, In Carson Natioiul Forest, on left bank 1.3 mi upstream from Cabresto Creek, l.S mi east of <^Ieata, and at mile 
9.0. 

DRAINAGE AREA.—113 ml'. 

PERIOD OP RECORD.—April to October 1910 and January to September 1911 (gage heights and discharge measuronents only), October 
1912 to March 1924, May 1924 to September 1925, January to March 1926, September 1926 to current year. Monthly discharge only 
for some periods, published in WSP 1312. Published as *Rlo Colorado above Questa* 1910-11, 1926-30, and as *Rio Colorado near 
Questa* 1912-25, 1930-48. 

REVISED RECORDS.—WSP 808t 193S. WSP 1392i 1913, 1932, 1941, 1947-48. WSP 17121 Drainage area. 

GAGE.—Water-stage recorder with Satellite telemetry. Wood or concrete control since Mar. 20, 1936. Datura of gage is 7,451.92 ft 
above National Geodetic Vertical Datum of 1929. See WSP 1923 for history of changes prior to Oct. 4, 1938. 

REMARKS.—Records good except for estimated daily discharges, which are fair. Diversions for Irrigation of a few hundred acres 
upstream from station. Figures of discharge do not Include flow in South ditch which diverts from left bank 1,500 ft upstream 
and tiypasses gaga for Irrigation and stock water dowistream. January 1966 to December 1991 surface and ground-water 
diversions by Molybdanim Corp. of America (Molycorp) refinery 5.5 mi upstream bypass gage In tailings pipelines on left bank 
and discharge into settling pond 3 mi dOMnstream. Efflusit from thla pond enters Red River as surface water and Is included 
in discharge at Red River below Fish Hatchery, near Questa (station 08266820). Several ^servations of water tenperature were 
made during year. 

DISCHARGE, CUBIC FEET PQl SECOND, WATBl YEAR 0CT3BER 1997 TO SEPTEMBSl 1998 
DAILy MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR Ant MAY JUN JUL Aua 
1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

lonL 
MEAN 
MAX 
MIN 
AC-FT 

22 
22 
22 
23 
22 

22 
23 
31 
26 
24 

23 
26 
23 
23 
23 

22 
22 
23 
24 
24 

23 
20 
19 
21 
19 

18 
19 
19 
19 

-. !«.-
re > 
683 

22.0 
31 
18 

1350 

20 
21 
21 
21 
21 

21 
21 
22 
23 

e20 

el 7 
el 5 
el 3 
el2 
elO 

9.8 
e9.6 
e9.4 
e9.2 
e9.0 

eS.S 
e9.0 
e9.2 
e9.4 
e9.S 

e9.3 
e9.4 
e9.3 
e9.0 
e9.3 
— 

417.1 
13.9 
23 
8.8 
837 

e9.2 
e9.0 
e9.3 
9.9 
8.9 

9.5 
e9.6 
e9.3 
e9.0 
e8.9 

o8.0 
6.6 
7.6 
8.3 
9.4 

e9.2 
e9.0 
e9.0 
e8.9 
e9.0 

e9.3 
e9.0 
eS.9 
e9.2 
e8.8 

8.3 
9.0 
9J 
11 
12 
12 

284.6 
9.18 

12 
6.6 
565 

13 
15 

el4 
el 3 
el5 

17 
10 
12 
16 

el5 

el 6 
el4 
el7 
el7 
15 

20 
18 
18 
17 
18 

15 
14 
15 
16 
17 

18 
18 
17 
17 
18 
18 

493 
15.9 
20 
10 

978 

376 
13.4 
18 
11 

746 

STATISTICS OF MCNIHLY MEAN DATA FOR MAIQl YEARS 1966 

MEAN 
MAX 
(WY) 
MIN 
(WY) 

23.0 
38.1 
1986 
7.93 
1973 

17.0 
32.8 
1987 
8.09 
1977 

12.2 
25.3 
1994 
3.88 
1975 

12.3 
2S.2 
1994 
3.91 
1973 

12.7 
22.8 
1988 
4.81 
1977 

13 
13 
13 
14 
13 

13 
15 
15 
15 
14 

15 
17 
15 
14 
14 

15 
14 
16 
16 
17 

18 
18 
19 
22 
22 

23 
24 
21 
21 
22 
23 

524 
16.9 
24 
13 

1040 

- 1998, 

16.0 
40.0 
1989 
5.11 
1977 

22 
23 
22 
24 
25 

25 
25 
24 
24 
24 

25 
29 
29 
29 
29 

29 
27 
24 
21 
22 

22 
24 
34 
56 
67 

68 
60 
55 
50 
54 

992 
33.1 

68 
21 

1970 

BY WATHl 

37.1 
84.1 
1985 
9.73 
1971 

65 
73 
84 
95 
102 

102 
93 
89 
82 
88 

97 
99 
99 
100 
95 

90 
88 
93 

103 
111 

132 
139 
130 
121 
lis 

115 
116 
121 
123 
129 
130 

3220 
104 
139 
65 

6390 

YEAR (WY) 

117 
267 

1979 
17.5 
1971 

130 
138 
139 
137 
124 

113 
107 
105 
103 
98 

96 
87 
84 
85 

. 82 

80 
81 
75 
70 
68 

67 
66 
65 
68 
67 

64 
63 
63 
61 
61 

3644 
88.1 
139 
61 

5240 

140 
405 

1979 
22.7 
1977 

60 
60 
63 
63 
65 

63 . 
71 
93 
78 
78 

70 
65 
63 
61 
57 

57 
60 
53 
50 
53 

50 
48 
55 
47 
43 

52 
64 
58 
56 
55 
59 

1864 
60.1 
93 
43 

3700 

64.3 
173 

1979 
14.6 
1971 

59 
53 
49 
54 
58 

50 
46 
44 
44 
42 

43 
43 
44 

e39 
e36 

e35 
e34 
e36 
34 
37 

38 
46 
43 
39 
38 

36 
34 
33 
31 
33 
33 

1282 
41.4 
59 
31 

2540 

39.9 
70.6 
1966 
11.8 
1972 

39 
47 
39 
37 
35 

34 
33 
30 
39 
29 

30 
29 
29 
28 
27 

29 
28 

e26 
e24 
e22 

e20 
el 8 
el 6 
el5 
el 6 

17 
15 
14 
18 
27 

799 
26.6 
47 
14 

1580 

29.1 
62.2 
1991 
8.81 
1978 



SUMMARY STATISTICS 

ANNUAL. TOTAL 
ANNUAL MEAN 
HIGHEST ANNUAL MEAN 
LOWEST ANNUAL MEAN 
HIGHEST DAILY MEAN 
LOWEST DAILY MEAN 
ANNUAL SEVQ)-DAY MINIMUM 
INSraNTANBOUS PEAK FLOW 
INSTSVinANBOUS PEAK STAGE 
INSTANITWEOUS LOW FLOW 
ANNUAL RUNOFF (AC-FT) 
10 PERCENT EXCESS 
50 PESCBn EXCEEDS 
90 PERCEOT EXC^DS 

e Estimated 

RIO GRANDE BASIN 

08265000 RED RIVER NEAR QUESTA, NM—Continued 

FOR 1997 CALQIDAR YEAR FOR 1998 WAIBI YBUl 

19827.5 
54.3 

347 Jun 5 
6.6 Dec 12 
8.2 Dec 8 

39330 
176 
24 
9.3 

* Average discharge for 52 years (water years 1913-25, 
upstream diversions by Molycorp. 
From rating curve extended above 450 ft vs. 

13578.7 
37.2 

139 
6.6 
8.2 

149 
3.13 
4.1 

26930 
89 
23 
9.5 

1927-65), 55.9 

Hay 22 
Dec 12 
Dec 8 
May 22 
May 22 
Jan 7 

ftVs, 4 

WATER YEARS 1966 - 1998 

•43.5 
87.6 
11.8 
557 
2.5 

K 3-1 
"886 

5.80 
.60 

31520 
108 
22 
8.0 

1979 
1971 

Jun 9 1979 
Jan 6 1971 
Jan 2 1973 

Hay 25 1942 
Jun 8 1979 
Jan 21 1981 

49 

40,500 acre- f t /y r , p r io r to extensive 
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500 -

200 -

100 -

WATER YEAR 



ISTORET RETRIEVAL DATE 9 9 / 0 5 / 1 1 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
URG120.028045 URG12002804S 
36 41 55.0 105 28 46.0 5 
RED RIVER ABOVE MOLYCORPS BOUNDARY 
35055 NEW MEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

1721 
1040 
1015 
0915 
1300 
1230 
1205 
1145 
1215 
1205 
1200 
1145 
1015 
0905 
1155 
1125 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
MATER 
WATER 
WATER 

00010 
WATER 
TEMP 
CENT 

9.0 
8.5 
5.8 
5.4 
6.0 
2.1 
5.0 
7.2 
8.5 

11.0 
12.0 
12.0 
5.3 
3.9 
.1 
.2 

00400 
PH 

SU 

6.80 
7.25 
7.90 
7.50 
7.80 
8.00 
7.70 
7.50 
7.70 
7.70 
8.10 
8.10 
7.60 
7.30 
7.50 
7.50 

00900 
TOT HARD 
CAC03 
MG/L 

183 
188 
170 
134 
166 
144 
69 
66 
86 

114 
121 
135 
134 
146 
141 

00530 
RESIDUE 
TOT NFLT 

MG/L 

6 
611 
10 
6 
3 
6 

20 
206 
16 
7 
6 
9 
8 
8 
8 
8 

70300 
RESIDUE 
DISS-180 
C MG/L 

214 
198 
144 
150 
174 
232 
230 
108 
118 
118 
146 
145 
190 
196 
246 
204 

01106 
ALUMINUM 
AL.DISS 
UG/L 

50 
140 
100 

lOOK 
lOOK 
100 

01105 
ALUMINUM 
AL,TOT 
UG/L 

8900 
600 
700 

1075 
1300 
1700 
6800 

01000 
ARSENIC 
AS, DISS 

UG/L 

5K 
5K 
5K 

01002 
ARSENIC 
AS,TOT 

UG/L 

12 
5K 
5K 
SK 

01010 
BERYLIUM 
BE,DISS 

UG/L 

100.OOK 
100.OOK 
100.OOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
URG120.028045 URG120028045 
36 41 55.0 105 28 46.0 5 
RED RIVER ABOVE MOLYCORPS BOUNDARY 
35055 NEW MEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE 
FROM 
TO 

88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1040 
1015 
0915 
1300 
1230 
1205 
1145 

MEDIUM . 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01012 
BERYLIUM 
BE,TOT 

UG/L 

01020 
BORON 
B,DISS 
UG/L 

lOOK 
lOOK 
lOOK 

01022 
BORON 
B TOT 

UG/L 

01025 
CaUJMIUM 
CD, DISS 
UG/L 

IK 
IK 
IK 

IK 
IK 
IK 

0102T 
CIADMIUM 
CD,TOT 

UG/L 

IK 
IK 
IK 
IK 

01030 
CHROMIUM 
(HI, DISS 

UG/L 

5K 
8 
5K 

SK 
5K 
SK 

01034 
CHROMIUM 
CR.TOT 
UG/L 

17 
SK 
SK 
SK 

01035 
COBALT 
CO.DISS 
UG/L 

SOK 
SOK 
SOK 

01037 01040 
COBALT COPPER 

CO,TOTAL CU,DISS 
UG/L UG/L 

SOK 
SOK 
SOK 

lOOK 
lOOK 
lOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
URG120.028045 URG120028045 
36 41 SS.O lOS 28 46.0 5 
RED RIVER ABOVE MOLYCORPS BOUNDARY 
35055 NEW MEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE 
FROM 
TO 

88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1040 
1015 
0915 
1300 
1230 
1205 
1145 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01042 
COPPER 
CU,TOT 

UG/L 

100 
SOK 
SOK 
SOK 

01049 
LEAD 

PB,DISS 
UG/L 

lOK 
lOK 
lOK 

SK 
5K 
SK 

01051 
LEAD 
PB.TOT 
UG/L 

60 
20 
lOK 
SK 

71890 
MERCURY 
HG.DISS 

UG/L 

.SK 

.SK 

.SK 

71900 
MERCURY 
HG,TOTAL 

UG/L 

.SK 

.5K 

.SK 

.SK 

.SK 

.5K 

.SK 

01060 
MOLY 

MO,DISS 
UG/L 

lOK 
lOK 
lOK 

lOOK 
lOOK 
lOOK 

01062 
MOLY 
MO,TOT 
UG/L 

10 
lOK 
lOK 
lOK 

01065 
NICKEL 

NI.DISS 
UG/L 

SOK 
SOK 
SOK 

lOOK 
lOOK 
lOOK 

01067 
NICKEL 

NI. TOTAL 
UG/L 

SOK 
SOK 
SOK 

01145 
SELENIUM 
SE.DISS 
UG/L 

SK 
SK 
SK 

5K 
5K 
SK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
URG120.028045 URG120028045 
36 41 55.0 105 28 46.0 S 
RED RIVER ABOVE MOLYCORPS BOUNDARY 
3S0SS NEW MEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE 
FROM 
TO 

88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

TIME 
OF 

DAY 

1721 
1040 
1015 
0915 
1300 
1230 
1205 
1145 
121S 
1205 
1200 
1145 
1015 
0905 
1155 
1125 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01147 
SELITOIUM 
SE.TOT 
UG/L 

SK 
SK 
SK 
SK 

01075 
SILVER 

AG, DISS 
UG/L 

l.OK 
l.OK 
l.OK 

100.OK 
100.OK 
100.OK 

01077 
SILVER 
AG,TOT 

UG/L 

1.0 
l.OK 
l.OK 
l.OK 

01085 
VANADIUM 
V.DISS 
UG/L 

lOOK 
lOOK 
lOOK 

01087 
VANADIUM 
V.TOT 

UG/L 

01090 
ZINC 

ZN.DISS 
UG/L 

SOK 
SOK 
SOK 

lOOK 
lOOK 
lOOK 

01092 
ZINC 
ZN.TOT 
UG/L 

150 
SOK 
SOK 
SOK 

00610 
NH3+NH4-
N TOTAL 

MG/L 

.250 

.350 

.lOOK 

.lOOK 

.210 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.150 

.270 

.lOOK 

.lOOK 

.130 

.lOOK 

00619 
UN-IONZD 
NH3-NH3 
MG/L 

.0003$ 
.001$ 
.001$ 
.0005$ 

.002$ 
.0008$ 
.0006$ 
.0010$ 
.001$ 
.005$ 
.009$ 
.0006$ 
.0003$ 
.0004$ 
.0003$ 

00625 
TOT KJEL 

N 
MG/L 

.100 

.800 

.230 

.lOOK 

.440 

.lOOK 

.500 

.390 

.lOOK 

.410 

.480 

.lOOK 

.lOOK 

.ISO 

.lOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 

URG120.02804S URG120028045 

36 41 SS.O 105 28 46.0 5 

RED RIVER ABOVE MOLYCORPS BOUNDARY 

35055 NEW MEXICO TAOS 

WESTERN GULF 120900 

UPPER RIO GRANDE ABOVE THE PECOS RIVER 

21NMEX 881217 13020101 

OOOO FEET DEPTH 2490 METERS ELEVATION 

21M SOUTHERN ROCKIES 

DATE TIME 

FROM OF 

TO DAY MEDIUM 

SMK 00630 00640 00665 00680 11503 39348 00720 31616 

OR N02tN03 T INORG. PHOS-TOT T ORG C RA-226 + A-CHLRDN CYANIDE FEC COLI 

DEPTH N-TOTAL NITROGEN C RA-228 WHL SMPL CN-TOT MFM-FCBR 

(FT) MG/L MG/L N MG/L P MG/L PC/L UG/L MG/L /lOOML 

88/03/25 1721 WATER 

88/09/13 1040 WATER 

88/09/20 1015 WATER 

88/09/26 0915 WATER 

92/02/26 1230 WATER 

92/03/25 1205 WATER 

92/04/29 1145 WATER 

92/05/27 1215 WATER 

92/06/30 1205 WATER 

92/07/29 1200 WATER 

92/08/26 1145 WATER 

92/09/30 1015 WATER 

92/10/28 0905 WATER 

92/11/24 1155 WATER 

92/12/16 1125 WATER 

ITHAT'S ALL FOLKS 

.27 

.13 

.15 

.24 

.29 

.36 

.12 

.10 

.23 

.04K 

.19 

.25 

.23 

.36 

.41 

.52 

.48 

.25 

.34 

.50 

.46 

.22 

.20C 

.33C 

. 19C 

.46C 

.3SC 

.33C 

.49C 

.SIC 

.018 

1.000 

.310 

.010 

.030 

.060 

.410 

.010 

.020 

.020 

.010 

.010 

.010 

.020 

.020 

1.3 

8.9 

4.5 

3.5 

S.OK 

5.0 

S.OK 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

l.OK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 1 
HRG25 URG120028015 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
3S0S5 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

79/11/05 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/03/20 
80/04/09 
80/05/06 
80/06/18 
80/07/30 
80/09/25 
80/10/20 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/01/27 
84/10/15 
84/12/12 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/19 
86/08/20 
86/08/20 
88/03/25 
92/02/26 
92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 

TIME 
OF 

DAY 

1715 
104S 
0800 
0955 
1S4S 
1330 
0845 
140S 
1600 
1200 
1600 
1810 
0915 
1550 
1250 
1715 
0825 
1220 
1615 
2130 
1015 
1215 
1420 
1450 
1205 
1110 
1510 
1215 
1630 
1710 
1120 
1600 
0920 
1550 
1830 
132S 
1240 
1215 
1250 
1240 
1240 

SMK 00010 
OR WATER 

DEPTH TEMP 
MEDIUM (FT) CENT 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

S.O 
2.0 
-.5 
1.8 
5.3 
9.8 
3.0 
10.S 
11.9 
14.0 
15.2 
8.5 
2.0 
2.5 

11.0 
.5 

-.2 
.0 
.2 

-.2 
.2 

2.8 
8.0 
6.8 
10.1 
8.1 
8.7 

17.5 
14.0 
16.0 
11.1 
17.5 
10.1 
3.5 
7.8 
8.6 
9.0 

12.8 
13.5 

00400 -00900 00530 70300 01106 OllOS 01000 01002 01010 
PH TOT HARD RESIDUE RESIDUE ALUMINUM ALUMINUM ARSENIC ARSENIC BERYLIUM 

CAC03 TOT NFLT DISS-180 AL.DISS AL.TOT AS.DISS AS,TOT BE,DISS 
SU MG/L MG/L C MG/L UG/L UG/L UG/L UG/L UG/L 

7.20 
7.30 
7.20 

7.30 
7.30 
7.30 
7.40 
7.30 
7.30 
7.30 
7.30 
7.20 
7.30 
7.20 
7.20 
7.00 
7.00 
7.10 
7.00 

,30 
.30 
,30 
,30 
,20 
,30 
,50 
,50 
.50 
.50 
.50 

7.40 
50 
10 
30 
60 
70 

7.60 

180 
167 
234 
88 
116 
1S4 

23 
17 
20 
20 
112 
22 

20 

65 
81 
80 
82 
80 
16 
20 
16 
14 
14 
23 
22 
41 
155 
48 
10 
10 

520 

133 
113 
110 
125 
135 
226 
236 
238 
240 
234 
282 
164 
270 
129 
149 
180 
217 

2470 
2610 

2540 

SK 
SK 
SK 
5K 
5K 
5K 
5K 

SK 

lOOK 
lOOK 
lOOK 

4600 
7300 
7700 

5K 
SK 
SK 

100.OOK 
100.OOK 
100.OOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 2 
HRG25 URG12002801S 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
35055 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

SMK 00010 
DATE TIME OR WATER 
FROM OF DEPTH TEMP 
TO DAY MEDIUM (FT) CENT 

/ i s 

00400 00900 ^££3fl^ 70300 
PH TOT HARD RESIDUE RESIDUE 

CAC03 TOT NFLT DISS-180 
SU MG/L MG/L C MG/L 

01106 01105 01000 01002 01010 
ALUMINUM ALUMINUM ARSENIC ARSENIC BERYLIUM 
AL.DISS AL.TOT AS.DISS AS,TOT BE,DISS 
UG/L UG/L UG/L UG/L UG/L 

92/08/26 1225 WATER 
92/09/30 1100 WATER 
92/10/28 0935 WATER 
92/11/24 1245 WATER 
92/12/16 1215 WATER 

14.5 
8.3 
6.5 
2.3 
.3 

7.70 
7.30 
7.30 
7.00 
7.20 

157 
169 
187 
154 
187 

16 
17 
12 
16 
15 

207 
260 
280 
288 
296 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 3 
HRG25 URG120028015 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
35055 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

84/01/27 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/20 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1015 
1205 
1110 
1510 
1215 
1630 
1710 
1120 
0920 
1325 
1240 
1215 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 
DEPTH 
(FT) 

01012 
BERYLIUM 
BE.TOT 

UG/L 

01020 
BORON 
B.DISS 
UG/L 

lOOK 
lOOK 
lOOK 

01022 
BORON 
B.TOT 

UG/L 

01025 
CADMIUM 
CD,DISS 
UG/L 

1 
2 
IK 

01027 
CADMIUM 
CD. TOT 

UG/L 

1 
1 
1 
1 
IK 
1 
IK 
IK 
IK 

01030 
CHROMIUM 
CR.DISS 
UG/L 

SK 
SK 
SK 

01034 
CHROMIUM 
CR.TOT 
UG/L 

SK 
47 
11 
SK 

10 
SK 
5K 
SK 

01035 
COBALT 
CO.DISS 

UG/L 

SOK 
SOK 
SOK 

01037 01040 
COBALT COPPER 

CO.TOTAL CU.DISS 
UG/L UG/L 

lOOK 
lOOK 
lOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 4 
HRG25 URG120028015 08266500 

36 41 33.0 105 36 42.0 4 
RED RIVER AT HWY 3 BRIDGE 

35055 NEW MEXICO TAOS 
NEW MEXICO 120900 

WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

84/01/27 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/20 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1015 
1205 
1110 
1510 
1215 
1630 
1710 
1120 
0920 
1325 
1240 
1215 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01042 
COPPER 
CU.TOT 
UG/L 

SOK 
120 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 

01049 
LEAD 

PB.DISS 
UG/L 

SK 
SK 
SK 

OlOSl 
LEAD 
PB.TOT 
UG/L 

5K 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 

71890 
MERCURY 
HG.DISS 

UG/L 

71900 
MERCURY 
HG. TOTAL 

UG/L 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

01060 
MOLY 

MO.DISS 
UG/L 

lOOK 
lOOK 
lOOK 

01062 
MOLY 
MO. TOT 

UG/L 

lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 

01065 
NICKEL 
NI.DISS 

UG/L 

lOOK 
lOOK 
lOOK 

01067 
NICKEL 
NI.TOTAL 

UG/L 

SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 

01145 
SELENIUM 
SE.DISS 
UG/L 

SK 
5K 
SK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 5 
HRG25 URG120028015 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
35055 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

t 

DATE 
FROM 
TO 

79/11/05 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/02/25 
80/03/20 
80/04/04 
80/04/09 
80/04/30 
80/05/06 
80/06/04 
80/06/18 
80/07/09 
80/07/30 
80/08/27 
80/09/25 
80/10/20 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/10/15 
84/12/12 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/19 
86/08/20 
86/08/20 
88/03/25 
92/02/26 

TIME 
OF 

DAY 

1715 
1045 
0800 
0955 
1S4S 

1330 

0845 
1515 
1405 
1S4S 
1600 
1510 
1200 
1330 
1600 
1810 
0915 
ISSO 
1250 
1715 
0825 
1220 
1615 
2130 
1015 
1420 
14S0 
1205 
1110 
1510 
1215 
1630 
1710 
1120 
1600 
0920 
1550 
1830 
1325 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01147 
SELENIUM 
SE.TOT 

UG/L 

SK 

SK 
SK 
SK 
SK 
SK 
SK 
SK 

5K 

01075 
SILVER 

AG.DISS 
UG/L 

100.OK 

01077 
SILVER 
AG.TOT 

UG/L 

2. OK 
2. OK 
2. OK 
2. OK 
2. OK 
l.OK 
l.OK 

l.OK 

01085 
VANADIUM 
V.DISS 
UG/L 

lOOK 

01087 
VANADIUM 
V.TOT 

UG/L 

01090 
ZINC 

ZN.DISS 
UG/L 

300 

01092 
ZINC 
ZN.TOT 
UG/L 

120 

130 
120 
120 
120 
240 
140 
160 

160 

00610 
NH3+NH4-
N TOTAL 

MG/L 

.012 

.016 

.020 

.054 

.050 

.069 

.155 

.028 

.117J 

.096 

.072 

.073 

.043 

.027 

.054 

.134 

.034 

.021 

.114 

.078 

.090 

.020 

.026 

.082 

.044 

.060 

.OlOK 

.030 

.070 

.160 

.030 

.OlOK 

.140 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.150 

.190 

00619 
UN-IONZD 
NH3-NH3 
MG/L 

.00003$ 

.00004$ 

.00003$ 

.0007$ 

.0003$ 

.0003$ 

.0003$ 

.0003$ 

.0002$ 
.00008$ 
.0003$ 
.0002$ 
.0004$ 
.00003$ 
.00004$ 
.00008$ 

.00005$ 

.00003$ 
.0001$ 
.0002$ 
.0007$ 
.00009$ 
.00004$ 
.002$ 
.0010$ 
.001$ 
.0008$ 
.001$ 
.0009$ 
.0008$ 

00625 
TOT KJEL 

N 
MG/L 

.260 

.140 

.030 

.120 

.360 

.340 

.460 

.350 

.220 

.370 

.230 

.620 

.320 

.370 

.210 

.510 

.500 

.030 

.280 

.120 

.430 

.150 

.110 

.210 

.110 

.310 

.lOOK 

.100 

.060 

.660 

.790 

.110 

.230 

.100 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.210 

.190 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 6 
HRG25 URG120028015 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
3S0SS NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

TIME 
OF 

DAY 

1240 
1215 
1250 
1240 
1240 
1225 
1100 
0935 
1245 
1215 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01147 
SELENIUM 
SE.TOT 
UG/L 

01075 01077 
SILVER SILVER 

AG. DISS ACJ.TOT 
UG/L UG/L 

100.OK 
100.OK 

01085 
VANADIUM 
V.DISS 
UG/L 

lOOK 
lOOK 

01087 
VANADIUM 
V.TOT 

UG/L 

• -

' 

01090 
ZINC 

ZN.DISS 
UG/L 

400 
lOOK 

01092 
ZINC 
ZN.TOT 
UG/L 

00610 
NH3+NH4-
N TOTAL 

MG/L 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.120 

.lOOK 

.lOOK 

.lOOK 

00619 
UN-IONZD 
NH3-NH3 
MG/L 

.0002$ 

.0004$ 

.0008$ 

.0001$ 
.001$ 
.002$ 
.0005$ 
.0003$ 
.0001$ 
.0002$ 

00625 
TOT KJEL 

N 
MG/L 

.lOOK 

.460 

.350 

.150 

.lOOK 

.lOOK 

.140 

.lOOK 

.lOOK 

.lOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PC3M=RET PAGE: 7 
HRG25 URG120028015 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
35055 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

79/11/05 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/02/25 
80/03/20 
80/04/04 
80/04/09 
80/04/30 
80/05/06 
80/06/04 
80/06/18 
80/06/19 
80/07/09 
80/07/29 
80/07/30 
80/08/27 
80/09/25 
80/10/20 
80/10/21 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/01/27 
84/10/15 
84/12/12 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/19 

TIME 
OF 

DAY 

1715 
1045 
0800 
09SS 
1545 

1330 

0845 
1515 
1405 
1545 
1600 
0930 
1510 
1205 
1200 
1330 
1600 
1810 
1145 
0915 
1550 
1250 
1715 
0825 
1220 
1615 
2130 
1015 
1215 
1420 
1450 
1205 
1110 
1510 
1215 
1630 
1710 
1120 
1600 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

00630 
N02&N03 
N-TOTAL 

MG/L 

.11 

.13 

.14 

.17 

.26 

.28 

.27 

.24 

.22 

.12 

.14 

.09 

.11 

.08 

.15 

.16 

.11 

.15 

.12 

.19 

.21 

.28 

.39 

.39 

.24 

.33 

.29 

.04K 

.24 

.12 

.13 

.14 

.09 

.OIK 

.24 

.25 

.23 

00640 
T INORG. 
NITROGEN 
MG/L N 

.30 

.42 

.47 

.37 

.lOK 

.2SC 

.ISC 

.20C 

.30C 

.12C 

.02K 

.38C 

.3SC 

.33C 

00665 
PHOS-TOT 

MG/L P 

.040 

.010 

.020 

.030 

.030 

.070 

.060 

.194 

.024 

.175 

.062 

.062 

.061 

.037 

.053 

.170 

.020 

.068 

.006 

.012 

.027 

.020 

.030 

.040 

.200 

.060 

.020 

.140 

.160 

.150 

.160 

.160 

.020 

.020 

.020 

00680 
T ORG C 

C 
MG/L 

11503 
RA-22e + 
RA-228 

PC/L 

39348 
A-CHLRDN 
WHL SMPL 

UG/L 

00720 31616 
CYANIDE FEC COLI 

OI-TOT MFM-FCBR 
MG/L /lOOML 

10 

7 

lOK 

IK 

.OOIK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 8 
HRG25 URG12002801S 08266500 
36 41 33.0 105 36 42.0 4 

RED RIVER AT HWY 3 BRIDGE 
35055 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 00630 00640 00665 00680 11S03 39348 00720 31616 
OR N02&N03 T INORG. PHOS-TOT T ORG C RA-226 + A-CHLRDN CYANIDE FEC COLI 

DEPTH N-TOTAL NITROGEN C RA-228 WHL SMPL CN-TOT MFM-FCBR 
(PT) MG/L MG/L N MG/L P MG/L PC/L UG/L MG/L /lOOML 

86/08/20 0920 WATER 
86/08/20 1550 WATER 
86/08/21 0950 WATER 
88/03/25 1830 WATER 
92/02/26 1325 WATER 
92/03/25 1240 WATER 
92/04/29 1215 WATER 
92/05/27 1250 WATER 
92/06/30 1240 WATER 
92/07/29 1240 WATER 
92/08/26 1225 WATER 
92/09/30 1100 WATER 
92/10/28 0935 WATER 
92/11/24 1245 WATER 
92/12/16 1215 WATER 
93/01/27 0945 WATER 

ITHAT'S ALL FOLKS 

.27 

.23 

.41 

.34 

.32 

.16 

.18 

.29 

.31 

.21 

.32 

.34 

.35 

.43 

.37C 

.33C 

.56 

.53 

.42 

.26 

.28C 

.39C 

.41C 

.31C 

.44C 

.44C 

.45C 

.S3C 

.020 

.020 

.OlOK 

.020 

.050 

.370 

.040 

.020 

.OlOK 

.020 

.OlOK 

.010 

.020 

.010 

.OOOU 

1.0 

OK 
0 
OK 
0 
OK 
0-
OK 
OK 
0-
0 

20K 

9J 



--•̂  • 
ISTORET RETRIEVAL DATE 9 9 / 0 5 / 1 1 

/TYPA/IND/TREATD/OUTFL/NONAMB/PIPE/MINE 

PGM=RET PAGE: 1 
NM0022306 NMD002899094 
36 41 55.0 105 37 40.0 1 
MOLYCORP-QUESTA /PO BOX 419 
35055 NEW MEXICO TAOS 
QUESTA 120900 
RECVG STRM-RED R 
EFNMl 850223 13020101027 0005.350 ON 
OOOO FEET DEPTH 

i 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

00400 
PH 

SU 

00900 
TOT HARD 
CAC03 
MG/L 

00310 
BOD 
5 DAY 
MG/L 

00530 
RESIDUE 
TOT NFLT 

MG/L 

70300 
RESIDUE 
DISS-180 
C MG/L 

01106 
ALUMINUM 
AL.DISS 
UG/L 

01105 
ALUMINUM 
AL.TOT 
UG/L 

01000 01002 
ARSENIC ARSENIC 
AS. DISS AS, TOT 

UG/L UG/L 

BEGIN PIPE 
84/09/05 1507 
CP (V) - HC WATER 

ST 
84/09/05 1508 
85/06/17 1520 
CP (V) - HC WATER 

ST 
85/06/17 1520 
85/06/17 1536 
CP (V) - HC WATER 

ST 
85/06/17 1536 
85/06/17 1515 
CP (V) - HC WATER 

ST 
85/06/18 0937 
86/04/15 1220 
CP (V) - HC WATER 

ST 
86/04/15 1704 

16.0 
GR 

15. OD 
GR 

7.32 
GR 

7.26D 
GR 

889 
GR 

11. OD 
GR 

7.21D 
GR 

GR GR 

CP 

CP 

CP 

SK 
CP 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/IND/TREATD/OUTFL/NONAMB/PIPE/MINE 

PGM=RET PAGE: 2 
NM0022306 NMD002899094 
36 41 SS.O 105 37 40.0 1 
MOLYCORP-QUESTA /PO BOX 419 
35055 NEW MEXICO TAOS 
QUESTA 120900 
RECn̂ G STRM-RED R 
EFNMl 850223 13020101027 0005.350 ON 
OOOO FEET DEPTH 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01010 
BERYLIUM 
BE.DISS 

UG/L 

01012 01020 
BERYLIUM BORON 
BE,TOT B.DISS 

UG/L UG/L 

01022 
BORON 
B.TOT 
UG/L 

01025 
CADMIUM 
CD. DISS 
UG/L 

01027 
CADMIUM 
CD,TOT 

UG/L 

01030 
CHROMIUM 
CR.DISS 

UG/L 

01034 
CHROMIUM 
CR.TOT 
UG/L 

01035 
COBALT 
CO.DISS 
UG/L 

01037 
COBALT 

CO. TOTAL 
UG/L 

BEGIN PIPE 
84/09/05 1507 
CP(V)- HC WATER 

ST 
84/09/05 1508 
85/06/17 1515 
CP(V)- HC WATER 

ST 
85/06/18 0937 
86/04/15 1220 
CP (V) - HC WATER 

ST 
86/04/15 1704 

lOOK-
GR 

IK SK 
GR GR 

IK 
CP 

IK 
CP 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/IND/TREATD/OUTFL/NONAMB/PIPE/MINE 

PGM=RET PAGE: 3 
NM0022306 NMD002899094 
36 41 55.0 105 37 40.0 1 
MOLYCORP-QUESTA /PO BOX 419 
3S0SS NEW MEXICO TAOS 
QUESTA 120900 
RECVG STRM-RED R 
EFNMl 850223 13020101027 0005.350 ON 
OOOO FEET DEPTH 

DATE 
FROM 
TO 

TIME 
OF 

DAY 

BEGIN PIPE---
84/09/05 
CP(V)-

84/09/05 
85/06/17 
CP(V)-

85/06/18 
86/04/15 
CP(V)-

86/04/15 

1507 
HC 
ST 
1508 
1515 
HC 
ST 

0937 
1220 
HC 
ST 
1704 

MEDIUM 

WATER 

WATER 

WATER 

SMK 
OR 

DEPTH 
(FT) 

01040 
COPPER 
CU.DISS 

UG/L 

> 2 

01042 01049 
COPPER LEAD 
CU.TOT PB.DISS 

UG/L UG/L 

SOK 
GR 

lOK 
CP 

SOK 
CP 

01051 
LEAD 
PB.TOT 
DG/L 

71890 
MERCURY 
HG.DISS 

UG/L 

71900 
MERCURY 
HG.TOTAL 

UG/L 

01060 
MOLY 

MO.DISS 
UG/L 

01062 
MOLY 
MO,TOT 

UG/L 

SK .SK 
GR GR 

lOK .SK 
CP CP 

2700 
GR 

2900 
CP 

01065 01067 
NICKEL NICKEL 

NI. DISS NI. TOTAL 
UG/L UG/L 

lOOK 
GR 

lOK .SK 
CP CP 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/IND/TREATD/OUTFL/NONAMB/PIPE/MINE 

PGM=RET PAGE: 
NM002230e NMD002899094 
36 41 55.0 105 37 40.0 1 
MOLYCORP-QUESTA 
35055 NEW MEXICO 
QUESTA 
RECVG STRM-RED R 
EFNMl 850223 
OOOO FEET DEPTH 

/PO BOX 419 
TAOS 
120900 

13020101027 0005.350 ON 

DATE 
FROM 
TO 

BEGIN P] 
84/09/05 
CP(V)-

84/09/05 
85/06/17 
CP(V)-

85/06/18 
86/04/15 
CP(V)-

86/04/15 

TIME 
OF 

DAY 

DT?- — . 

1507 
HC 
ST 
1508 
ISIS 
HC 
ST 
0937 
1220 
HC 
ST 
1704 

MEDIUM 

WATER 

WATER 

WATER 

SMK 
OR 

DEPTH 
(FT) 

01145 
SELENIUM 
SE.DISS 
UG/L 

w •> 
" ~ ~ ~ > J 

01147 
SELENIUM 
SE.TOT 
UG/L 

SK 
GR 

01075 
SILVER 

AG.DISS 
UG/L 

01077 
SILVER 
AG. TOT 

UG/L 

l.OK 
GR 

01085 
VANADIUM 
V.DISS 
UG/L 

01087 
VANADIUM 
V.TOT 

UG/L 

01090 
ZINC 

ZN.DISS 
UG/L 

01092 
ZINC 
ZN.TOT 
UG/L 

SOK 
GR 

lOK 
CP 

SOK 
CP 

00610 
NH3+NH4-
N TOTAL 
MG/L 

00619 
UN-IONZD 
NH3-NH3 
MG/L 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/IND/TREATD/OUTFL/NONAMB/PIPE/MINE 

PGM=RET PAGE: 5 
NM0022306 NMD002899094 
36 41 55.0 105 37 40.0 1 
MOLYCORP-QUESTA /PO BOX 419 
35055 NEW MEXICO TAOS 
QUESTA 120900 
RECVG STRM-RED R 
EFNMl 850223 13020101027 0005.350 ON 
OOOO FEET DEPTH 

DATE 
FROM 
TO 

TIME 
OF 

DAY 

BEGIN PIPE---
84/09/05 
CP(V)-

84/09/05 
86/04/15 
CP(V)-

86/04/15 

1507 
HC 
ST 
1508 
1220 
HC 
ST 
1704 

MEDIUM 

WATER 

WATER 

SMK 
OR 

DEPTH 
(FT) 

> 

00625 
TOT KJEL 

N 
MG/L 

2 

00630 
N02tN03 
N-TOTAL 

MG/L 

00640 
T INORG. 
NITROGEN 
MG/L N 

00665 
PHOS-TOT 

MG/L P 

00680 
T ORG C 

C 
MG/L 

11503 
RA-226 + 
RA-228 

PC/L 

39348 
A-CHLRDN 
WHL SMPL 

UG/L 

00720 
CYANIDE 

CN-TOT 
MG/L 

.OOOK 
GR 

.002 
CP 

31616 
FEC COLI 
MFM-FCBR 
/lOOML 

74055 
FEC COLI 
PERMIT 

GENERATi 

ITHAT'S ALL FOLKS 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG120028025 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

TJJ 
1 

DATE 
FROM 
TO 

75/05/19 
75/08/10 
75/09/25 
76/04/22 
79/11/06 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/03/20 
80/04/09 
80/05/05 
80/06/18 
80/07/29 
80/09/25 
80/10/20 
80/10/31 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/12/12 
85/04/15 
85/04/16 
85/04/17 
86/02/27 
86/08/18 
86/08/19 
86/08/19 
86/08/20 
86/08/20 
88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 

TIME 
OF 

DAY 

1015 
1115 
1304 
1016 
0800 
1030 
0745 
1010 
141S 
1350 
0945 
1630 
1500 
1420 
1445 
1725 
1100 
1000 
1600 
1400 
1700 
0915 
1240 
1630 
2145 
1100 
1415 
1105 
1025 
1120 
1415 
1630 
1055 
1545 
1120 
1535 
1500 
1115 
1100 
0940 
1615 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

8.0 
12.0 
9.0 
S.S 
2.0 
1.2 
-.5 
l.S 
4.2 
8.0 
4.3 
10.2 
11.5 
17.7 
13.8 
5.6 
6.4 
-.9 
.2 

10.2 
.2 

-.2 
.0 
.8 
.2 
.5 

2.2 
6.2 
5.0 
6.0 
8.0 

16.2 
13.0 
15.9 
13.5 
15.0 
9.0 
9.2 
8.2 
6.S 
8.3 

00400 
PH 

SU 

7.30 
7.30 
7.20 

7.20 
7.30 
7.00 
7.50 
7.50 
7.50 
7.30 
7.30 
7.10 
6.70 
7.30 
6.80 
6.90 
6.90 
6.90 
6.90 
6.90 
7.25 
7.00 
7.10 
7.10 
7.20 
7.30 
7.30 
7.30 
7.20 
7.30 
6.80 
6.80 
7.60 
7.20 
7.30 

00900 
TOT HARD 
CAC03 
MG/L 

183 
198 
185 
154 

x-ISOSSjy 
RHSltStre 
TOT NFLT 

MG/L 

29 
21 
23 
22 
21 
19 

61 
78 
64 

20 
16 
8 
18 
14 
21 

927 
17 
IS 
17 

70300 
RESIDUE 
DISS-180 
C MG/L 

162 
202 
130 
125 
120 
210 
240 
234 
294 
300 
236 
290 
210 
184 
200 
230 

01106 
ALUMINUM 
AL.DISS 
UG/L 

70 
SOK 
lOOK 

01105 
ALUMINUM 
AL.TOT 
UG/L 

3400 
3340 
3260 

3410 

4600 
17000 
2000 
2100 
1310 

01000 
ARSENIC 
AS. DISS 

DG/L 

01002 01010 
ARSENIC BERYLIUM 
AS. TOT 

UG/L 
BE.DISS 

UG/L 

SK 

SK 

SK 
SK 
SK 
SK 
SK 
SK 
5K 
SK 

5K 

SK 
12 
SK 
SK 
5K 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG120028025 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

y T S S 

DATE 
FROM 
TO 

92/02/26 
92/03/25 
92/04/29 
92/05/27 
92/06/30 
S 2 / t i l / 2 S 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

TIME 
OF 

DAY 

1300 
1220 
1200 
1235 
122S 
1230 
1205 
1040 
0920 
1215 
1155 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

3.1 
7.6 
9.0 
8.5 

11.9 
12.5 
13.5 
7.2 
5.3 
.5 
.3 

00400 
PH 

SU 

7.40 
6.50 
7.10 
7.40 
6.60 
7.70 
7.80 
7.10 
7.10 
6.80 
7.00 

00900 
TOT HARD 
CAC03 
MG/L 

295 
208 
110 
113 
111 
159 
152 
168 
193 
214 
210 

(00530/ 
RESTDTJE 
TOT NFLT 

MG/L 

25 
49 

158 
20 
12 
4 
3K 

13 
18 
33 
24 

70300 
RESIDUE 
DISS-180 
C: 

• ; 

• ; 

MG/L 

283 
322 
142 
148 
160 
196 
186 
256 
280 
333 
340 

01106 
ALUMINUM 
AL.DISS 
UG/L 

lOOK 
lOOK 
lOOK 

01105 
ALUMINUM 
AL.TOT 
UG/L 

5200 
9000 

01000 
ARSENIC 
AS.DISS 

UG/L 

SK 
SK 
SK 

01002 
ARSENIC 
AS,TOT 

UG/L 

01010 
BERYLIUM 
BE.DISS 

DG/L 

100.OOK 
100.OOK 
100.OOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG12002802S 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

DATE 
FROM 
TO 

80/10/31 
81/01/13 
84/01/27 
84/12/12 
85/04/15 
85/04/16 
85/04/17 
86/02/27 
86/08/18 
86/08/19 
86/08/20 
88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1100 
1600 
1100 
1415 
1105 
1025 
1120 
1415 
1630 
1055 
1120 
1500 
1115 
1100 
0940 
1615 
1300 
1220 
1200 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01012 
BERYLIUM 
BE.TOT 

UG/L 

01020 
BORON 
B.DISS 
UG/L 

lOOK 
lOOK 
lOOK 

01022 
BORON 
B.TOT 

UG/L 

01025 
CADMIUM 
(nj.DISS 
UG/L 

IK 
IK 
IK 

1 
3 
IK 

01027 
CADMIUM 
CD.TOT 

UG/L 

IK 
1 
1 
1 
1 
IK 
1 
1 
IK 
1 
1 
IK 
2 
IK 
IK 
IK 

01030 
CHROMIUM 
CR.DISS 

UG/L 

5K 
13 
SK 

5K 
SK 
SK 

01034 
CHROMIUM 
CR.TOT 
UG/L 

SK 

SK 
5 

18 
5 
SK 
SK 
SK 
SK 
5K 

32 
SK 
5K 
5K 

01035 
COBALT 
CO.DISS 
DG/L 

SOK 
SOK 
SOK 

01037 01040 
COBALT COPPER 
CO.TOTAL CU.DISS 
UG/L UG/L 

SOK 
SOK 
SOK 

iOOK 
lOOK 
IOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGMSRET PAGE: 
HRG24 DRG12002802S 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

DATE 
FROM 
TO 

80/10/31 
81/01/13 
84/01/27 
84/12/12 
85/04/15 
85/04/16 
85/04/17 
86/02/27 
86/08/18 
86/08/19 
86/08/20 
88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1100 
1600 
1100 
1415 
1105 
1025 
1120 
1415 
1630 
1055 
1120 
1500 
1115 
1100 
0940 
1615 
1300 
1220 
1200 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01042. 
COPPER 
CU.TOT 
UG/L 

IOOK 
SOK 
SO 
SOK 
SOK 
SOK 
SOK 
SOK 
60 
130 
SOK 
SOK 
SOK 

01049 
LEAD 

PB.DISS 
UG/L 

lOK 
lOK 
lOK 

SK 
SK 
SK 

01051 
LEAD 
PB.TOT 
UG/L 

SK 
SK 
SK 
SK 

lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 

120 
5K 

lOK 
5K 

71890 
MERCURY 
HG.DISS 

UG/L 

, 

. 

SK 
5K 
SK 

71900 
MERCURY 
HG. TOTAL 
. UG/L 

:: 
• : , 

.SK 

.5K 

.SK 

.5K 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

01060 
MOLY 

MO.DISS 
UG/L 

lOK 
lOK 
lOK 

IOOK 
IOOK 
IOOK 

01062 
MOLY 
MO,TOT 

UG/L 

11 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
33 
lOK 
lOK 
lOK 

01065 
NICKEL 
NI,DISS 

UG/L 

SOK 
SOK 
SOK 

IOOK 
IOOK 
IOOK 

01067 
NICKEL 
NI.TOTAL 

UG/L 

SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 

SOK 
SOK 
SOK 

01145 
SELENIUM 
SE.DISS 
UG/L 

SK 
SK 
SK 

SK 
SK 
SK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG12002802S 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

1 

DATE 
FROM 
TO 

75/05/19 
75/08/10 
75/09/25 
76/02/10 
76/04/22 
79/11/06 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/02/25 
80/03/20 
80/04/04 
80/04/09 
80/04/30 
80/05/05 
80/06/04 
80/06/18 
80/07/09 
80/07/29 
80/08/27 
80/09/25 
80/10/20 
80/10/31 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/12/12 
85/04/15 
85/04/16 
85/04/17 
86/02/27 
86/08/18 
86/08/19 
86/08/19 

TIME 
OF 

DAY 

1015 
Ills 
1304 
1030 
1016 
0800 
1030 
0745 
1010 
1415 

1350 

0945 
1500 
1630 

1500 
1445 
1420 
1400 
1445 
1725 
1100 
1000 
1600 
1400 
1700 
0915 
1240 
1630 
2145 
1100 
1415 
1105 
1025 
1120 
1415 
1630 
1055 
1545 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 01147 
OR SELENIUM 

DEPTH SE.TOT 
(FT) UG/L 

SK 

SK 

SK 
5K 
SK 
SK 
SK 
5K 
5K 
SK 

01075 
SILVER 

AG.DISS 
UG/L 

01077 01085 
SILVER VANADIUM 
AG.TOT V.DISS 

UG/L UG/L 

l.OK 

l.OK 
2. OK 
2. OK 
2. OK 
l.OK 
l.OK 
l.OK 

01087 01090 
VANADIUM ZINC 
V.TOT ZN.DISS 

UG/L UG/L 

01092 
ZINC 
ZN.TOT 
UG/L 

2S0K 

280 
230 
300 
190 
150 
220 
190 
200 

00610 
NH3+NH4-
N TOTAL 

MG/L 

.030 

.071 

.019 

.211 

.028 

.034 

.024 

.030 

.112 

.092 

.068 

.233 

.009 

.085 

.084 

.078 

.055 

.067 

.066 

.065 

.099 

.062 

.024 

.147 

.073 

.044 

.022 

.052 

.101 

.025 

.036 

.095 

.310 

.060 

.080 

.030 

.IOOK 

.IOOK 

.IOOK 

00619 
UN-IONZD 
NH3-NH3 
MG/L 

.00008$ 

.00005$ 

.00005$ 

.0007$ 

.0002$ 

.0002$ 

.0005$ 

.0008$ 

.0006$ 
.00008$ 

.0002$ 
.00004$ 
.0002$ 
.00001$ 
.00004$ 
.00008$ 
.00002$ 
.00003$ 
.00008$ 
.0007$ 
.0001$ 
.0002$ 
.00006$ 

.0007$ 

.0006$ 

.0007$ 

00625 
TOT KJEL 

N 
MG/L 

.210 

.290 

.160 

.240 

.580 

.210 

.430 

.190 

.560 

.330 

.240 

.390 

.760 

.720 

.240 

.500 

.550 

.240 

.270 

.260 

.370 

.290 

.280 

.020 

.340 

.390 

.160 

.360 

.180 

.330 

.040 

.IOOK 

.130 

.IOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG120028025 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

DATE 
FROM 
TO 

86/08/20 
86/08/20 
88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

TIME 
OF 

DAY 

1120 
1535 
1500 
1115 
1100 
0940 
1615 
1300 
1220 
1200 
1235 
1225 
1230 
1205 
1040 
0920 
1215 
llSS 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATKR 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

01147 
SELENIUM 
SE.TOT 
UG/L 

SK 

SK 
SK 
SK 
SK 
5K 

01075 
SILVER 

AG, DISS 
UG/L 

l.OK 
l.OK 
l.OK 

100.OK 
100.OK 
100.OK 

01077 
SILVER 
AG.TOT 

UG/L 

l.OK 

l.OK 
2.0 
l.OK 
l.OK 
l.OK 

01085 
VANADIUM 
V.DISS 
UG/L 

IOOK 
IOOK 
IOOK 

01087 
VANADIUM 
V.TOT 

UG/L 

01090 
ZINC 

ZN.DISS 
0G/L 

70 
120 
100 

300 
600 
IOOK 

01092 
ZINC 
ZN.TOT 
UG/L 

220 

260 
300 
100 
120 
130 

00610 
NH3+NH4-
N TOTAL 

MG/L 

.IOOK 

.IOOK 

.210 

.IOOK 

.IOOK 

.IOOK 

.ISO 

.IOOK 

.IOOK 

.IOOK 

.110 

.170 

.IOOK 

.110 

.IOOK 

.IOOK 

.IOOK 

00619 
UN- lONZD 
NH3-NH3 
MG/L 

.0005$ 

.0007$ 

.0003$ 

.0001$ 

.0008$ 

.0003$ 

.0005$ 
.00006$ 
.0003$ 
.0005$ 
.0001$ 
.002$ 
.002$ 
.0003$ 
.0002$ 
.00007$ 
.0001$ 

00625 
TOT KJEL 

N 
MG/L 

.IOOK 

.IOOK 

.290 
1.000 
.200 
.290 

.150 

.IOOK 

.450 

.310 

.200 

.180 

.100 

.170 

.IOOK 

.IOOK 

.IOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG120028025 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.2S0 ON 

DATE 
FROM 
TO 

75/05/19 
75/08/10 
75/09/25 
76/02/10 
76/04/22 
79/11/06 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/02/25 
80/03/20 
80/04/04 
80/04/09 
80/04/30 
80/05/05 
80/06/04 
80/06/18 
80/06/19 
80/07/09 
80/07/29 
80/07/29 
80/08/27 
80/09/25 
80/10/20 
80/10/21 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/12/12 
85/04/15 
85/04/16 
85/04/17 
86/08/18 
86/08/19 

TIME 
OF 

DAY 

1015 
1115 
1304 
1030 
1016 
0800 
1030 
0745 
1010 
1415 

1350 

0945 
1500 
1630 

1500 
0925 
1445 
1120 
1420 
1400 
1445 
1725 
1137 
1000 
1600 
1400 
1700 
0915 
1240 
1630 
2145 
1100 
1415 
1105 
1025 
1120 
1630 
1055 

MEDIUM 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

SMK 
OR 

DEPTH 
(FT) 

00630 
N02&N03 
N-TOTAL 

MG/L 

.15 

.18 

.21 

.25 

.31 

.35 

.27 

.25 

.24 

.12 

.17 

.10 

.10 

.10 

.15 

.18 

.11 

.16 

.17 

.22 

.15 

.37 

.40 

.35 

.34 

.35 

.44 

.31 

.13 

.14 

.26 

.31 

.30 

00640 
T INORG. 
NITROGEN 
MG/L N 

.39 

.45 

.45 

.37 

.39 

.54 

.62C 

.19C 

.22C 

.29C 

.32C 

.40C 

00665 
PHOS-TOT 

MG/L P 

.008 

.054 

.040 

.206 

.035 

.030 

.020 

.010 

.050 

.050 

.040 

.080 

.067 

.045 

.092 

.035 

.063 

.056 

.045 

.084 

.066 

.037 

.073 

.020 

.036 

.052 

.020 

.010 

.020 

.020 

.010 

.020 

.020 

.ISO 

.160 

.160 

.020 

.030 

00680 
T ORG C 

C 
MG/L 

11503 
RA-226 + 
RA-228 

PC/L 

39348 
A-CHLRDN 
WHL SMPL 

UG/L 

00720 31616 
CYANIDE FEC COLI 

CN-TOT MFM-FCBR 
MG/L /lOOML 

lOK 

3 

lOK 

IK 

.001 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG24 URG120028025 08265000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0001.250 ON 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

86/08/19 1545 WATER 
86/08/20 1120 WATER 
86/08/20 1535 WATER 
86/08/21 0945 WATER 
88/03/25 1500 WATER 
88/09/13 1115 WATER 
88/09/20 1100 WATER 
88/09/26 0940 WATER 
92/02/26 1300 WATER 
92/03/25 1220 WATER 
92/04/29 1200 WATER 
92/05/27 1235 WATER 
92/06/30 1225 WATER 
92/07/29 1230 WATER 
92/08/26 1205 WATER 
92/09/30 1040 WATER 
92/10/28 0920 WATER 
92/11/24 1215 WATER 
92/12/16 1155 WATER 
93/01/27 0935 WATER 
ITHAT'S ALL FOLKS 

SMK 
OR 

DEPTH 
(FT) 

00630 
N02&N03 
N-TOTAL 

MG/L 

.26 

.41 

.29 

.38 

.17 

.30 

.38 

.41 

.42 

.14 

.17 

.30 

.35 

.25 

.48 

.40 

.55 

.66 

00640 
T INORG. 
NITROGEN 
MG/L N 

.36C 

.SIC 

.39C 

.59 

.27 

.41 

.48 

.56 

.52 

.24 

.27C 

.41C 

.S2C 

.35C 

.S9C 

.SOC 

.6SC 

.76C 

00665 
PHOS -TOT 

MG/L P 

1 

.040 

.030 

.OlOK 

.OlOK 

.000 

.330 

.020 

.040 

.100 

.240 

.190 

.020 

.010 

.040 

.010 

.010 

.020 

.180 

00680 
T ORG C 

C 
MG/L 

1.4 
10.8 
1.5 
l.OK 

S.OK 
4.0 
S.OK 
1.0 
2.0 
2.0 
2.OK 
1.0 
l.OK 
1.0 

11503 
RA-226 + 
RA-228 

PC/L 

39348-
A-CHLRDN 
WHL SMPL 

UG/L 

00720 31616 
CYANIDE FEC COLI 

CN-TOT MFM-FCBR 
MG/L /lOOML 

.OOOU 

20K 

IK 



United states Forest Southwestern Region 3 P. O. Box 110 
Department of Servic Carson National Forest Questa, New Mexico 87556 
Agriculture Questa Ranger District 505-586-0520 

FAX 505-586-0521 

File Code: 2800 Received 
Dale: April 24,2000^ 

APR 2 8 2000 

6WQ-PP 
Dear Sir and/or Madam: 

The Questa Ranger District, Carson National Forest, has received a proposal (see attached letter 
dated March 14,2000 to District highway Engineer) from Molycorp, Inc. to initially conduct 
environmental and engineering monitoring along a section ofthe Red River in the area of 
Capulin Canyon and adjacent to State Highway 38 (see attached map). The monitoring would 
take place in an area where natural ground water has a very low pH (acidic) and very high 
mineral content, and visibly enters the Red River through a number of seeps. This situation 
deteriorates the quality ofthe water in the river and substantially adds to the milky appearance 
ofthe downstream water. Specifically, Molycorp proposes to determine the water elevation, 
gradient and other characteristics by open excavation of a 200 foot trench and 12 test pits. The 
trench and test pits will be approximately 3 feet wide and range in depth from 6 to 12 feet. A 
four inch perforated pipe may be installed in the trench and the test pits to allow for testing of 
the ground water. 

Following the monitoring activities, Molycorp will prepare the final design plans and proposes to 
construct a permanent facility that will intercept and pump into their tailing lines the highly 
aicidic water that now seeps into the Red River. Molycorp anticipates at this time that the facility 
could consist of approximately 1500 feet of trenching and the installation of a french drain type 
system, or several shallow wells, to intercept the ground water flow and pipe it to a point that it 
will be pumped into their tailings pipe for treatment and/or dispoasal in their tailing ponds west 
of Questa or at their mine site. 

A representative of Molycorp did explain to us that the mine does not believe their mining ac
tivity is the cause ofthe groimd water quality problems in this area. Yet, Molycorp has been in 
close communication with the New Mexico Environment Department in an attempt to address 
this situation, regardless ofthe cause, and would like to move ahead with the monitoring and mi
tigation activities as soon as possible. 

We are begirming the environmental analysis process to determine the effects of Molycorp's 
monitoring and ground water treatment construction proposal. We are interested in knowing 
what concems, issues, and/or opportimities you believe might be associated with the proposed 
monitoring activities and construction work. We would ask that you provide us with your 
comments by May 19th so they can be considered in our analysis. 

We anticipate that Molycorp, Inc. proposal will be categorically excluded from documentation in 
an EIS or EA, and that a Decision Memo will be prepared in accordance with rules in 7 CFR 

Caring for the Land and Serving People pnnted on Recyded paper 



lb.3. The category established by the Secretary that apples to this proposal is: FSH 31.2 (3) - Ap
proval, modification, or construction of minor special uses of National Forest lands that requires 
less than five contiguous acres of land. 

Please contact me or District Biologist George Long if you have questions or would like fiuther 
information on this proposal. Thank you for your continued interest in the natural resource work 
being undertaken on the Questa Ranger District. 

Sincerely, 

RON THIBEDEAU 
District Ranger 
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/̂  VAIL ENGINEERING^ INC. 
^ _ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ _ 1588 SAN MATEO LANE 

PHONE: (505) \ ^ " ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ SANTA FE. NEW MEXICO 
988-5575 J 87505 

March 14,2000 

District Highway Engineer 
P.O. Box 4127 
Santa Fe, New Mexico 87502-4127 

Attention: Mr. James Sullivan 

Dear Sir: 

Attached is an application on behalf of Molycorp, Inc., Questa, NM for the making of 
temporary excavations along a section of State Highway 38 in Taos County, New Mexico. 

There is a section along Red River adjacent to State Highway 38 where natural ground 
water that has a very low pH (3.2 + ) and very high mineral content is seeping into the river. 
This deteriorates the quality ofthe water in the river and during very low flow periods adds 
substantially to the milky appearance ofthe river water downstream. 

A few years ago the State Highway Department cooperated with the New Mexico 
Environmental Department and Molycorp in excavating a trench in this area along the south 
shoulder ofthe highway near the river, the placement of lime stone in the trench and backfilling 
the trench. It was hoped that the limestone would neutralize the low pH ofthe ground water and 
the metals would precipitate out before reaching the river. Unfortunately this anoxic alkaline 
drain treatment has not significantly reduced the effect ofthe ground water seepage on the river. 

Recently, at the request ofthe U.S. Environmental Protection Agency, Molycorp agreed 
to try to intercept this ground water seepage to the river and treat or dispose of this water even 
though this water appears to be natural and not resulting from or related to Molycorp's mining 
operations. 

In order to design an effective system to intercept such ground water it will be necessary 
to determine the quantity and direction of flow and the hydrological characteristics ofthe aquifer. 

It appears that the ground water lies at a fairly shallow depth for some distance back away 
from the river. Molycorp therefore proposes to determine the water table elevation, gradient and 
other characteristics by open excavation with a back hoe. The excavation pits will generally be 
not over 36 inches wide and only as long as required to reach to a depth of a few feet below the 
water table. It is anticipated that the depth ofthe pits will range from abbut 6 feet up to a 
maximum of 12 feet. 

It appears that the highway right-of-way extends to near the river on the south side and 
generally to a steep hillside on the north. It will be necessary therefore to excavate the pits in the 
right-of-way, however there is sufficient room to make the excavations at a substantial distance 



^ 

from the paved roadway. At this location the highway has two 12 foot wide fraffic lanes and a 
paved shoulder of about six feet. The proposed location ofthe pit closest to the highway is at a 
distance of 32 feet from the highway centerline. At this location the pit will be behind a guard 
rail. Otherwise the pits will be about 40 or more feet from the highway centerline. It is 
anticipated that the excavations will be backfilled with suitable compacted material and the areas 
restored v>rithin 48 hours after the excavation is made. At most locations a four inch perforated 
vertical pipe may be inserted for fiiture monitoring ofthe water table levels. The pipe will be 
suitably capped and will be completed flush with the surface in possible traffic or parking areas. 
All open excavations v^ll be barricaded and the Highway Department's regulations regarding 
traffic safety will be complied with. 

In addition to the individual pits, it may be desirable to excavate a trench parallel to the 
highway for a distance of about 200 feet and at a distance of not less than 40 feet from the 
highway centerline. If the ditch is located on the north side it will be behind the guard rziil near 
Station 150+00. If the ditch is on the south side it probably will be down off the roadway 
embankment. A 4 inch drain line may be installed in this trench. After engineering data is 
obtained the trench will be filled and the area restored. 

We anticipate that approximately 12 small pits will be required in addition to the 
temporary trench. 

This application is for temporary excavations only. After the data is obtained and a final 
design is complete; Molycorp will submit an application for a permanent facility with detailed 
drawings for your consideration. It is anticipated that the proposed facility will consist of a 
french drain type system or several small wells which will be located near your right-of-way 
limits. 

We are aware that there are existing underground telephone and gas lines and possibly an 
electric cable in this area and Molycorp will work with the utility companies to insure protection 
ofsuch. 

Molycorp has promised to develop an effective ground water catchment system at an 
early date and therefore requests your favorable consideration and approval of this application at 
your earliest convenience. We are including herewith a sketch showing the general location and 
details ofthe proposed excavations. We have also reviewed, on site, the proposed work with Mr. 
Steve Sanchez of your Questa office. 

Please contact the undersigned Ralph E. Vail at (505)988-5575 if you have any questions 
or need fiirther information. 

Respectfully Submitted 
"> ! ^ VAILENGINEERING, INC. 

E:_\/0-
Chief Engineer 
NM PE & LS 2098 

cc: Mr. Geyza Lorinci 
Molycorp, Questa 
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ewinter@newmex.co To: Js Wilson/R6/USEPA/US@EPA 
m 

05/08/00 08:31 AM cc: 
Please respond to 
ewinter Subject: Re: 

Yeah, maybe. (To meet, that is.) I'm late turning in some grant 
revisions which really should have been done last week. That is, 
our department's salaries for next yearl BTW, perhaps you could ask 
Amigos if we could be in the same meeting. 

Overall, we're facing a dilemma in dealing with Molycorp. There are 
concerns about downstream pollution effects. And there's some 
traditional cultural activities which have some effect. However, 
there's not much interest in public disclosure of those activities. 
More generally, tangling with Molycorp seems to require a full time 
commitment ~ it's hard to do it occasionally, on the side. For 
that reason, there's reticence about getting involved, since it's 
such a bottomless pit. My personal experience is that Molycorp does 
this intentionally - turn out such a volume of material that hardly 
anyone can afford the time, energy, money to deal with it. 

Like I said, it's a dilemma. Anyhow, we have a "river clean-up" 
with the school kids on Wednesday afternoon. So that's out of the 
question, unless we go late in the afternoon - 4pm or so. Thursday 
morning might be possible. We'll be out of the office a lot this 
week, as it's "Environmental Week" at the Taos Pueblo Day School. 
So, try to call, but e-mail might be a better way to communicate. 

Elizabeth Winter 
Taos, New Mexico 
ewinter@newmex.com 

Vegetarian: An Indian word meaning "lousy hunter". 
(The source of this remark - a Native - emphatically 
insists on remaining anonymous.) 

mailto:ewinter@newmex.co
mailto:ewinter@newmex.com
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^ K H ^ R O U T I N G AND TRANSMITTAL SLIP 

T O : (Name, office symbol, room number, 
buildlnft, Agency/Post) 

1. Granado 

2.6WQ-A S K ^ 

3. 6WQ-C 

4.6WQ-D 2nd 

5.6WQ-E 3rd 

6. 6WQ-P y / ^ 

7. 6WQ-S 

8. Rodriguez (Last) 

Assigned 
To 

last 

XX 

XX 

XX 

XX 

Initials 

O' ir 

Date 

^/n/oo 

RE: R6-0000085 
Request -R6 Obtain Assistance From R8 Regarding 

MolyCorp. 
due: 3/20/99 to 6SF Lead. 

This is an informational copy of a Control. Please contact the 
Lead Division ir you have any input. 
( cc: or e-mail Dina/Dora to clear records) 

PLEASE PASS QUICKLY 
DO NOT OM thii form u • RECORD of t n n w i l s . c o n w r o m , duponli. 

dtanaoet and nmihr aaiom 

F R O M ; fName ore. svmboL Aflcncv/Posll 

Dora Rodriguez 

Room No. - Bldg. 

Phone No X 8 3 3 9 

\ 1 •^- r ^ l"5 

MAR 0 7 2000 j i 

0. „ „ r ' "T )5 PT.'J'^'^V. \ 



SOUTHWEST RESEARCH AND INFORMATION CENTER 
P.O. Box 4524 Albuquerque. NM 87106 50S*262-1862 FAX: 505-262-1 eS4 

h i / ^ :̂  L^.U / - J 

^ ' ^ l . V ' ^ -̂  "* > March 3, 2000 

Gregg A. Cooke 
Regional Administrator 
U.S. EPA, Region 6 
1445 Ross Avenue 
Suite 1200 
Dallas, TX 75202 

Dear Gregg: 

I am writing to ask yo xr help with a longstanding environmental problem in Northern 
New Mexico — the MolycorA molybdenum mine. Specifically, we would like Region VI to 
request assistance from Region VIII regarding this mine so that several EPA employees with 
substantial experience with mjine reclamation can participate in current discussions over how the 
site shoiild-be cleaned up. 

The mine has contribiited 
water fishery, and has created 
site is now being considered for 
meetings with Molycorp, statd 
American tribes regarding cuirent 
unless and until the site is list KI 
participants are limited by lacSc 

While the participatini; 
not had extensive experience 
particular, the hydrologic issues 
cleanup based on questionabl: hydrologic 
Pubiic Participation, a techniqal 
Bravos from Taos is urging 
process of determining how 
the Region VIII employees in 
experience at mine sites with 
would welcome such involvennent 

:thit 
tie 

Apparently, if Region 

to the demise ofthe Red River, once a nationally famous cold-
an impressively large surface mess that has to be cleaned up. The 

Superfund listing. Region VI staff have participated in two 
regulators and interested representatives ofthe public and Native-

site characterization efforts pursuant to state law. However, 
and the remedial investigation can move forward, the state 

of technical support. 

Region VI stafTare skilled and have been very helpful, they have 
ivith mine remediation issues such as those posed by this site. In 

are complex and the company is tiding to avoid much active 
c assertions. Jim Kuipers ofthe Center for Science in 

advisor working with Paul Robinson of my office and Amigos 
we get several EPA Region VIII employees involved in the 
site should be characterized and, ultimately, cleaned up. One of 

question is Mike Wireman, a hydrologist with extensive 
complex cleanup issues. We understand that the state regulators 

as would the public interest groups and tribes. 

VI were to request assistance from Region VIII on this matter, Mr. 

For more than 25 years a continuing tradition of effective citizen action 
printed on Itenaf paper 



Wireman and others could add their technical skills to solving the considerable problems at this 
mine. Even if the site is li.sted, Mr. Wireman and other mining experts from Region VIII could 
play a positive role in the RI/FS for the site. 

If you have any questions regarding the details of this issue, feel free to contact Paul 
Robinson at my office (505-262-1862) or Doug Wolf of the Environmental Law Center who is 
representing us in this matter (505-989-9022). 

Thank you for your willingness to help on this important matter. 

PS. Sorry we didn't have a c 
productive scries of meeting* 

lance to catch up more in Dallas. lt\ 
Hope to see you the end ofthe montT 

whirlwind but 
El Paso. 
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Westem Environrp.ental Law Center 
12)6 Lincnin .Street '• Huecnd, Oregon 97401 

503-485-2471 • f AX: 503-485-2457 • EMAfL: wcslemlaw@isc.oi'g 

5^5l-3:£)C3.; 

XtUtmiyn. 
MidMaiaAxiiMi* ^ 
JohB S. B«aine* 
Uar iawwDii^* . 
De||arabN,MaiUikla« 

t lAidaidtoHMYUk . 

Steirsckntli t 
MichMl.WaA 

OevdopMMrt IMrrctef' 
BeMMSMOB 

OtOwMttuc*'' 
KHhyCamgn 

KuiKytob 

l A O S O P n C E i • 
T,Q.Butiiai 
TaM,H«wMe]iisD 87371 

PAX: 303-75 J-I775 
EMAIL; Milttf«l»vi@iao.Brg 

Attomeyi 
Crowe T . e a m m 
Erie AaiM 
OavidOomes 

• 

Offlc« Managtr •• 
:,iiufaM.Vdwii* -̂  

BY CERTIFIED MAIL 

September 15,' 1995 

David R. Shoeioaker 
Vice P r e s i d e n t and Questa Mine Manager 
•Molycorp, InCf / 
P.O. Bpx^ 469 
Questa, Hew Mexico 87556 

Re; Mgtice Of/ In ..cnt.. -Q File citizen sifit/ 

RECEIVED 

$EM9t995 
SURFî CE WATER 

•CUApTY BUREAU 

\ 

Our firm represents Amigois Bravos (c/o Brian . 
Shields, Program Director, P.O. Box ,238, Taos, NM 87571. 
(tel. 505-75S~3874) ) , and New. Mexico 'Citizehsr for Clean' 
Air and Water (c/o Dr. John Bartlit,. State Chaiman, 
113 Monte Rey Drive, Los Alamos, NM 87.544 (tel. 505-
672-9792) C^the plaintiffs"). On their behalf, we "hereby 
give you notice that the plaintiffs intend to file a .. 
citizen suit'against Molycorp, Jnc..("Molycorp"" ) , 
pursuant to Section-505 of the Clean Water-Act,. 33 

^ U.S.C. §1365. .••. "• ,. ',; • 

The citizen sui v. will'allege that Molycofp h&s ' 
violated and continues to violate^ the Clean Water'A;pt ' 
by discharging aciaic -./ater and, heavy metals. Including 

- but not''limited to almninuiB, cadniusii. copper, chfomiiuin/*' 
cobalt/ iron, 'molybdenum, manganese, nickel, lea4f anid:: 
zinc, from mine waste piles at the Questa l^ine, eit:her. 
directly or indirectly through ground water, :fii8«ufes-,v 
and seeps, into the'Red River.^ Molycbrp has violated 
and continues to violate Section 301{a) of.the Clean» 
Water Act, 42 U.S.C. S13ll(a), by not obtaining a 
permit for such discharges pursuant to Section 402 of 
the Clean Water Act,•42 U.S.C. S1342. 

Be advised that the plaintiffs intend to initiate 
legal action against'you at the close of; the si!Kty day 
notice period to obtain prompt and complete,enforcement 
of the Clean Water Act, as well as civil penalties to 
the statutory meiximum of $25,000 per day of violation. 

niew widna Qundvo UM louivi «f Uw £artb eryina,* VieiMoiew Z M MosUr 1^^ 

IWfci«e»xfa<' llliK»jQiiBintiiiiOTMmin • ' ' , 

mailto:vi@iao.Brg
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attorney and expert witness fees, coats, and such other relief as 
M^y be appropriate. This letter constitutes notice to you as 
required by Section 505(b) of the Clean Water Act, 33 U.S.C. 
§1365(b), to commence civil action authorized by Section 505 of 
the Clean Water Ĵ ct, 33 U.S.C. S1365. ., 

During the sixty day notice period, we will be available to 
diecu'ss an amicable resolution of this matter. The plaintiffs 
'seek a long-term solution to phe discharge of acidic water and 

-:heavy metals from the mine waste piles. The Plaintiffs believe 
that such a solution, perhaps coupled with alternative 
environmentai projects, would be preferrable to civil penalties. 

Sincerely, 

WESTERN ENVIRONMENTAL LAW CENTER 

Grove T, Burnett 
Eric Ames 
P.O. Box 1507 
Taos, New Mexico 87 571 
(505) 751-0351 

Attorneys for Plaintiffs 

cc. by certified mail: 

CT Corporation 
Registered Agent for Molycorp, Inc. 
119 East Marcy Street 
Santa.Fe, NM 87501 

Carol Browner, Administrator 
U.S. Environmental Protection Agency 
401 M Street 
Washington, O.C. 20460 
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Jan& Sagimaw, Regional Administrator, Region VI 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
'Suite 1200 
Dallasr Texas 75202~2733 

Janet'Reno 
Attorney General of the United States 
..U.S. Department of Justice 
Washington, D.C. 20460 

Mark Weidler, Secretary 
Department of Environment 
P.O. Box 26110 
Santa Fe, New Mexico 87502 



^ M^ \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY / / ' / , -
I tgjg; I REGION 6 (^1 S^Gh 
% ' T ^ 1445 ROSS AVENUE, SUITE 1200 ' ^ ^ % PRo t̂̂ ^ DALLAS, TX 75202-2733 

IMf 24 2000 i)(i^fP 

MEMORANDUM 

SUBJECT: Request for a Hearing Officer 

FROM: Jwilliam B. Hathaway, Director V.-{;96> c ^ J ^ _j ^ 
S( Water Quality Protection Division (6WQ) 

TO: Lawrence E. Starfieid 
Regional Counsel (6RC) 

This memorandum requests the presence df a Hearing Officer at a Public Hearing for the 
proposed NPDES Permit No. NM0022306 for Molycorp Inc. 

The hearing is scheduled for Thursday, July 13, 2000, in Questa, New Mexico. 

For additional information regarding the hearing, please contact Evelyn Rosborough of my 
staff at x7515 or Scott Wilson at x7511. 

cc: George Malone 
Evan Pearson • 

Recycled/Recyclable • Printed with Vegetatile Oil Based Inks on 100% Recycled Paper (40% Postconsumer) 
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Ernest Atencio 
Projects Director 
Amigos Bravos 
P.O. Box 238 
Taos, NM 87571 

Dear Mr. Atencio: 

Thank you for meeting with me on October 28, 1998 to discuss the upcoming renewal ofthe 
National Pollutant Discharge Elimination Systems (NPDES) permit for Molycorp. 

As we discussed, I plan to address mine discharges that constitute point source discharges to the 
Red River, which EPA has the authority to regulate under the NPDES permit for the facility. 
That includes point source discharges which may be attributed to Molycorp's waste rock piles. 
Many complex issues are associated with those discharges which will involve a great deal of 
work to create a strong administrative record prior to proposing the permit. In that regard I 
appreciate your offer of information and technical contacts. 

Again, thank you for meeting with me and for your support in our efforts to protect the 
environment. 

Sincerely, 

.i ^ \ A , A / ^ < ̂ U i Z - i *^A 

J. Scott Wilson 
Environmental Scientist 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VIII 

999 18(h STREET - SUITE SOO 
DENVER, COLORADO i0202-2A66 
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Patricia Kellogg 
Research'Staff' 
1-rirtrt7°»-Street: NW 
Washington: De 20036-4688-
202-857-7212 

E-mail: pkellogg@ngs.org 

Nat iona l Geographic Magazine 

Toe. CacoLRusselL • 

Bata. 303-3«-6aS7 

B h o n e i . 

R«s-

n Mrrwimit • H-E^r Rtiivl<>w 

Fxow. . . Pat K^ipgg 

Eages i -Cov« :+7 
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CaroL. 

Ttianlcyou so much foe rising.fmin.youc sickrhPd,tfvhplfvn«>.\Mith this story-. I am sending the 
final portion of the text and a cxjuple of extra picture captions fbr review-only lhe partslthat 
relate. tio-EPA!& woric and-stand^rds. 

As-yoafeadLthroLighthfe text you .will.sefi.ttiat.i havp. ooted. some.qijestions ia margins of the 
pages. Please feel free, however, to point out anything that seems incorrect or misleading, 
altty>iiQh it may .not.havf* hapn qiii»<itionpri If ynu havp any qiiP^Hnnc^ Qp fipri anything 
undear, don't hesitate to telephone. 

tt swouid.he. gceat- ta heac..tcpm-you by next Tuesday. AlLot ra/ vanons numbers^ and 
addresses are at tiie top of this page and I will be happy to take your comments in any 
fashLoa you.ficd.coDvec;ient 

Again, thanlcyoufor your.help anfLi.vuilloolc fnrwarri tn hearing frpm-yoa..Rest. well. 

Best regards, 

PaLKellooQ. • 

mailto:pkellogg@ngs.org
http://rising.fmin.youc
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man didn't have much of a chance. Doesn't 
now. The mining \s gone for the little man. It's 
all for the companies now." 

O n a h a l f d o z e n occasions 
over the past three years I set out through the 
West on my own prospecting trip to discover 
firsthand what some ofthe legacies ofthe Gen
eral Mining Law of 1872 might be My first sor
tie brought me to a quiet room in the U.S. Fish 
and Wildlife Service (USFWS] office in Spo
kane, Washington. On a stainless steel table lay 
several carcasses—two tundra swans, a goldcn-
eye, a couple of wood ducks, a mallard. Their 
eyes were glazed by death, necks and wings 
frozen into ugly contortions. The Areezers con-

iMt^ck— 
H A R D L J t i B O R 

When gold prices 
slumped in 1996. op-
erations at the Gold 
Road Mine near Oat-
man. Arizona, were 
suspended indefi-
nitely, sending Mike 
Gleghom deft] and 
120 other workers 
into a layoff limbo as 
gruelingly familiar to 
miners as the fob's 
physical demands. 

. Underground work 
sHss 'smell like a 
fresh head-on two 
car coHision." writes 
mine veteran Ralph 
Pray. "There's no lew-
el place to stand on. 
Everything Is wet / 
grimy, or hot. and 
nothing is soft. ' 

tained dozens more like them. "We've found 
311 dead birds so &r this spring " Dan Audet. a 
field manager for the USFWS. told me. "More 
than ever before. And what bothers us is that 
it's getting easier and easier to find them." 

What was killing the birds? Mostly lead, and 
it was happening throughout much of the 
Coeur d'Alene River Basin. It was here, not ten 
years after passage of the Geneial Mining Law, 
that the Bunker Hill and the Sullivan on the 
South Fork ofthe Coeur d'Alene Rive? in Ida
ho became the richest silver mines in the 
world. The river and its tributaries were 
deemed valuable mainly as sewers to carry 
away the waste tailings laced with lead, cadmi
um, and other naturally occurring minerals. 
The South^Fo^k alone became known as the' 
River ot^^fttfrin the Valley of Death. In all. ^ 
some. 72 million tons of tailines have been y 
dumped into the South Fork in the centurv j 
that mining has been pursuit here. / / ) 

The rivet runs cleaner these days, partly be''^^ (jff 
cause some remedial meiisurcs have been ttken 
but mostly iK'camf; fa»in[; tilvpr prirp<i fnrcei\ 

most of the mines, mills, and smelters ro shut 
down entirely. Still, the river and many of ns 
tributaries remain badly contaminated. When 
streams flood, then recede, they leave poisoned 
sediments behind, raising soil contamination 
to dangerous levels. Much of what doesn't get (̂ 
spread around on floodplains ends up in the 
area's recreational treasure, Gieur d'Alene 
Lake, There are now an estimated 165 billion 
pounds y>f rnntamiwani^ ^frtirpents SPrcad 

n\ 

Ud 

over the lake bottom to a depth of 15 inche;;. 
Part ot the region lies within the Coeur 

d'Alene Indian Reservation. In 1991 the tribe . 
filed suit against nine companies for d i m ^ g t f ^ 
to the land and water, as provided for in the 
Comprehensive Environmental Responsf 
^mpcnsarion and Liability Act of 1980—a 
mouthhil more conveniently known as the 
Superfund Act. The lawsuit is pending. 

Across the mouniaitis in Montana, I found 
the law's legacy of contamination continuing 
at the point where the Blackfoot River joins iht ^ . 
Clark Fork River just above Missoula. Here be- f ^ / A j ^ O ^ ^ 
gins the Upper Clark Fork Basin Superfund ^ ^ 
complex, the largest Superfund cleanup effort 
in î umerica. The site runs about 140 miles 
along the river and its tributaries from Mill' 
-Cown-to Butte—all of it the legacy of the Ana' 
conda Mining Company, which staked out its . • r 

dmrc 

GUd 

l<i 
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mining claims on federal land and began min
ing copper here in the 1880s. 

ARCO bought the Anaconda operation in 
1977. but after copper prices slipped. It sold ofF 
some of its holdings and shut down the rest. 
Still, it was ARCO that the Environmental Pro
tection Agency (EFA) now expected to pay for 
the cleanup. A big job. According to one esti
mate, as many as 200 million cubic meters of 
tailings deposits alone could contain 9,000 
metric tons of arsenic 200 tons of cadmium. 
90,000 tons of copper. 2Q,000 tons of lead, 200 
tons of silver, and 50,000 tons of zinc. 

Three ofthe four Superfund sites in the ba
sin were designated in 1983, the fourth in 1987. 
By the 1990s ARCO was digging things up and 
moving earth around with beaverlike indus
try—buying out homeowners where necessary, 
removing or capping and revegetating old tail
ings piles in Butte, Anaconda, and other towns. 
The work continues, as it will for years to 
come, and at some considerable cost. "At this 
point." Sandra Stash, ARCO's Montana facili
ties manager, told mc, 'Sve are 300 million dol
lars into the cleanup and expect it will be a 
couple of hundred million more by the time 
we're done.** More than that, actually. ARCO 
ultimately settled a lawsuit against it by the 

state of Montana for some 218 million dollars / 
and still has to continue its cleanup and resto-/ 
ration efforts until they are completed to thg " ^ • > 
EPA's satisfaction. 

W h a t I S a i A / i n Spokane and Ana
conda is not unique. But no less deadly con
sequences of the General Mining Law of 1872 ' J . ^ L 

t the West. There are 52 N ^ / ] ^ ? ' can be found all 
.other hardrock mi 
EPA'v 
ieneri 

es 
fi sites that have made the 

list, virtually all of them on Q^ 

I y aiMininR Law claims, and no one 
talked with suggested that the reclamatjpn 
vyork done, being done, or about to be done at 
these sites is ever likely to be truly complete. . 

tven more sobering is the fact that the EPAVSJ f t ^ g , d l f S 
priorities list does not include upwards of"a"'(_ ̂ j^ 'J d..„ L ^ 
quarter million abandoned mining sites— vJt-lM| 
again, all but a fraction of them on Gener 
Mining Law claims—'whcre spades may or may L ^ , ^ J . 
not get turned in the name of reclamation. ifO''^*p^3l6 
spades ever do get turned, the cleanup cost will r M/1^'*' A ^ / " ^ J . 
be astronomical. v I J — 4^^ i J 

These and similar problems continue to i ^ K rH /P^^ 'W 
drive demands for reform. One aim of the ef- —rft /v ĴjI""""̂  
fort is to give the Bureau of Land Management^^T'^ 7 T « ^ > P 
and the Forest Service the power to bar mining u i ^ L 
on environmentally sensitive lands. Another is < 

3^ 
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to establish national standards for environ
mental protection and site reclamation* and to 
set up a Hardrock Abandoned Mine Reclama
tion Program to begin the task of cleaning up 
those quarter miUion historic mistakes. , 

In order to pay for effective reclamation, re
formers would establish a royalty system sim
ilar to that which has been in effect for coal, oil 
and gas resources on the public lands for nearly 
80 years. Many environmental groups, such as 
the Mineral Policy Center, favor an 8 percent 
royalty on the "net smelter value"—the value 
of the mineral after milling and processing (the 
royally for coal, oil, and gas ranges from 12.5 
percent to 16 percent). Under such a royalty 
system, the 3.4 billion dollars in gold and silver 
produced in 1998, for instance, would have 
garnered taxpayers somewhere around 272 
million dollars, instead of—well—nothing. 
Other reformers, like Interior Secretary Bab
bitt, would accept a royalty of 5 percent. All say 
an additional mining fee should be instituted 
to help pay for cleanup efforts and that the cur
rent moratorium on patents should be made 
permanent. Too many patents, they say, turn 
out to be windfalls, and while it may be an ex
treme example, they cite the 60 acres of patent
ed land outside the city of Phoenix that cost 

T O X I C W A S T E 

Water filling Montana's 
mile-wide Berkeley Pit 
(left) Is so polluted that 
a flock of migrating 
swans died within 
hours ef landing on its 
surface. In Kellogg, Ida-
ho, lead emissions from 
the Bunker Hill smelter 
poisoned children living 
miles away. Directed by 
the U.S. Environmental 
Protection Agency, 
cleanup erews (right) 
continue te strip con-
taminated tepaoti f rom 
playgrounds and yards. 

the "miner" who purchased them from the 
government a total of $170. The property is 
now a golf resort worth an estimated 60 mil
lion dollars. 

Most miners say such reforms would be nu's-
guided overkill. Indeed, the Sixteen to One's 
Mike Miller thinks giving government agencies 
the power to prevent exploration in sensitive 
areas would be a death knell to the industry. 
"You can't mine except where God and nature 
put the minerals," Miller said. HTou can't go our 
and run a gold mine anyv^ere but where ther$ 

I is an economical gold deposit." Miller also in
sisted that any kind of royalty would "kill the 
litde guys." 

defenders of the industry also insist that 
new reclamation standards are not needed. To^ -
~da/$ miner is not the bad guy ot the past, they 
ay. He is environmentally aware, not least he-
cause a plethora of federal laws, fr9"7 f̂ 'c Clean 
Water Act to the Endangered Species Act, as 
well as manY state laws and regulations, make it 
impossible for him not to be aware. 

Homestake's McJ^laughlin gold mine near 
ibknm, Califomia, is often cited to dem
onstrate the extent to which miners have 
mended their ways—so much so that the place 
is used in TV ads to improve, the industry's 

"-/^^Jer/zji^ 

mmi^fM--: :-^?/->s^^ 

E ^ S f i & U N K E R H I L L . . . . . A F F E C T S S , O O O P E O P L E . I T 
I S O N E O F T H E L A R G E S T A N D M O S T C O M P L E X A B A N -
D O N E D H A Z A R D O U S W A S T E S I T E S I N T H E N A T I O N . 
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image. This is gold mining today, the ads pro
claim—beautiful hills, waving fields of grass, 
prancing mule deer, a glinunering lake. The 
hills are real and so are the grasses, the deer, 
and the lake. I saw chem all during a tour of the 
mine in the company of Raymond Krause, the 
mine's environmencal manager. I saw waste
rock piles shaped into eye-pleasing mounds, 
che miUing operation thac recycles and con
tains all processed water, and the huge tailings 
pond that, over time, will become a 600-acre 
wetland. I saw the sophisticated monitoring 
system for the early detection of contamina
tion in the groundwater. I even saw the gate 
placed over the mouth of a tunnel to protect 
the maternity roost for a local population of 
threatened Townsend's big-eared bats. 

Clearly it is state-of-the-art reclamation, the 
Mc^ughlin, and kudos for it have included a 
commendation from the Sierra Club. What he 
was doing here. Krause told me. made perfect 
business sense too. "When you look at the total 
environmental cost. It is roughly 2 percent of 
our capital cost for the whole project We want 
to protect our stockholders' investment. Creat
ing an environmental liability doesn't serve 
their interests or ours." 

"The Mclaughlin is pretry good," con-

/4ll,>^4. e. 

cedes Steve D'Esposito. executive director of 
the Mineral Policy Center. "But it Isn't perfect 
and it's hardly typical While many mines do 
perform a b t of reclamation work, I don't 
know of a single operation that goes as far as 
the McCiaughlin. Some mines ignore or sub
vert the law. Some arc just incompetent." 

As evidence, reformers point to a number of 
dramatic modern blowouts: The Phelps Dodge , . 
Corporation's Chino Copper Ming near Santa ^ ^ / /yt { uJ^TiS 
Rita, New Mexico, for example, where spills, f, i j 
leaks, and other unlawful discharges have ) / / f i ^ 0 , 1 , M ^1 
dumped more than 180 million gallons of con
taminated wastewater into Whitewater Creek / / 
since 1987, Or the Ray Mine in Arizona, where i _ 
in 1990 rainvtrater flushed some 324,000 gal- t/\i 
Ions of wastewater loaded with copper sulfatey < i 
into the GUa River. Or, the Summitville Gold TU i 
Mine in southern Colorado, owned (as most 
American gold mines arc) by a Canadian cor
poration. Touted from the beginning as a mod
el for what modern mining could do, it had 
hardly opened for business in 1986 before it 
beg;in leaking cyanide, acid, and heavy metals 
into the Alamosa River, poisoning some 17_ 
miles of the stream. The company declared 
bankruptcy in 1992, the EPA took the mine 
over as yet another Superfund site, and the U.S. 

/7. 
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Justice Department has had no luck getting 
reimbursement through Canadian courts for 
the hundred million dollars the agency already 
has had to spend to try to clean up the mess. 

L i k e S u m m i t v i l l e many 
problem mines are capable of producing gold 
that can be seen only with a microscope. The 
process involves extracting ore containing as 
little as .07 ounces of gold to the ton, milling it, 
then piling it onto the land in enormous pads, 
some of them two or-threc hundred feet high. 
A cyanide solution is sprayed over the cop of 
the pad and leaches through it, picking up gold 
along the way. The solution is then collected 
from beneath the pad and piped off to a refin
ery for final processing. 

If there is a center for the open-pic, heap-
leach gold mining industry, it would be north
ern Nevada. Since 1990 Nevada has disgorged 
nearly 24 billion dollars in gold, producing 70 
percent of U.S. output and ranking Nevada—if 
it were a separate nation—third in worldwide 
production. The bulk of it has come out of the 
northern portion ofthe state, where mining is 
to many towns what gambling is to Las Vegas. 

Nowhere is chis more true than in Winne-
mucca, a town of 8,800 people strung out 

O L D B U R D E N S 
Signature stains of acid 
mine drainage marked 
the mouth of Colorado's 
Joker Tunnel (leftl for 
more than 90 years. Re-
cent reclamation efforts 
block the exposure of 
sulfur-rich rocks to air 
and water, preventing 
future acid formation. 
Old mine diggings can 
fascinate, as a father 
and son on Nevada's 
Round Mountain learn 

but unmarked and 
unstable they can atsor 
become deadly traps. V 

along 1-80 and the Humboldt Rjver. Mining is 
not the only induslT/ in the region, but it is far 
and away the biggest. There are 19 operating 
mines in the Winnemucca area, and 12 of them 
are producing gold (two also produce silver). 
Mining accounts for more than 3.500 jobs. 
"Our town has just about doubled in popula
tion over the past 12 years or so. primarily be
cause of the mining industry," Vi^nnemucca's 
city manager. Steve West, told me last summer. 
"As a result we've been able to do a lot of nice 
things for our community—our infrastruc
ture, our parks, our water system." 

West is no fan of mining reform. "It could 
cost us all of our jobs. What it would do is push 
the industry overseas or to South America. 
There's no doubt about it." Besides, he added, -
"I don't think these mines are having a major 
Impact on the environment." 

While no more in favor of drastic reform 
measures than West (he vrauld support a 
net proceeds royalty, however), John Milton, 
chairman of the Humboldt County Board of 
Commissioners and a member of the Flum-
boldt River Basin Water Authority, was less cer
tain about the absence of major environmental 
impact. Ordinarily, the Humboldt River is 
reduced to a trickle by the end of the summer, 

;?^ \:1.S T H E W E S T ' S P O P U L A T r O N E X P A N D S , M O R E 
P E O P L E A R E A T R I S K OP C O M I N G I N T O C O N T A C T W I T H 
A B A N D O N E D M I N E S S C A T T E R E D A B O U T T H E R E G I O N . 
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he said. "But now. so much water is being dis
charged into the river from mining operations 
that the river runs high into October. Farmers 
can't gee to their, irrigation works to repair 
and maintain them in the fall, like they used to. 
And upstream some alfalfa fields are getting 
saturated." Still, he emphasized, "I don't want 
to see any more mines close down in Hum
boldt Coimty. Planned shutdowns because of 
declining ore resources are one thing, but if 
someone passes a Uw that makes mining un
profitable all of a sudden, that's hard on an 
economy like ours." 

There were other hits to worry about, he ad
mitted, hits having more co do with the boom-
and-bust nature ofthe business than anything 
environmenralists have been trying to impose. 
Largely because central banks in several na
tions had been selling much of theix gold re
serves in profit-taking moves, the price of gold 
has dropped precipitously over the years. In 
1980 it stood at $612 an ounce, but by the 
summer of 1999 it had plummeted to $253. 
"The hope is always there thac che mines will 
remain viable and the price of gold will go back 
up," Milton said. "Most people don't think past 
that. But in reality the life of mines is shorter 
now than two years ago, all because of the drop 
in prices." 

That very afternoon, as it happened. Placer 
Dome, a Canadian company that had pur
chased two Humboldt County mines on May 
27,1999, called a press conference to announce 
that because of declining gold prices, it was 
suspending all production at one mine and 
milling operations for both—this less than two 
months after the company had taken over. Two 
hundred full-time employees out of 600 would 
be laid off immediately. 

T h i r t y y e a r s a g o i wrote a 
history of gold and silver mining in the Ameri
can West. There was much in that book that 
celebrated mining's importance to the opening 
of the West and its colorful history and folk
lore. Driving out of V^imemucca the day after 
Placer Dome's Isyotb, I wondered if I had said 
enough in that history about the transient na
ture of the business, the folly of trying to build 
an economy on the exploitation of finite pre
cious metals whose value is entirely abstract 
and dependent on the whims of nations. And 
while I was wondering about that, I recalled the 

day in 1997 when I hired a plane to fly over the 
Carlin Trend, a geobgical formation that 
provides the ore for much of the state's gold 
production. The desert below was marked by 
open pit after open pit, heap-leach pad after 
heap-leach pad, tailings pond after tailings 
pond. What I saw from the air that day gave 
weight to the critics' claim rhat hardrock 
mining probably produces more solid waste 
annually than the amount that spills out of 
America's cities. That was a legacy I might have 
anticipated in that history book 30 years ago, 
but didn't. 

After the flight I had coffee in the Elko air
port with my fisllow observer Glen Miller, a 
professor of environmental and resource 

B A L A N C I N G 
T H E B O O K S 

Copper was king in 
Butte, Montana, a 
century ago. Local 
mines still beast a 
25-mlllion-doilar pay-, 
roll. But that sum is 
dwarfed by the hun-
dreds of millions of 
dollars the EPA esti- , . 
mates i t wil l coat t e r r ^ 
tlx tha Uff-mtle-long 
expanso of eyesores, 
safety hazards, tojtlc 
dumps, and pop 
soned water that 
hardrock mines |eft 
In the Clark Fork 
River Basin between 
Butte and Missoula. 
Heavily invested in 
new. more environ-
mentally sound oper-
ations, the mine 
Industry claims it's 
already a cleaner, saf-
er neighbor. Across 
the West, experience 
counsels caution and 
vigorous oversight. 
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sciences ac che University of Nevada, Reno, and 
founder of Minewatch, a grassroots organiza
tion devoted to monitoring the effects of mine 
developmenL "The mines down there," he said, 
"are going to have tremendous impact on the 
groundvi^ter system in the Humboldt River 
Basin because of the amount of water they're 
pumping out ofthe pits in order to keep them 
dry. Over the next ten years we figure it will 
create a groundwater deficit in che Humboldt 
River Basin equal to 20 years ofthe tocal flow of 
the Humboldt River at Winnemucca. And once 
the cost of mining and pumping the water ex
ceeds the value of the ore, the companies will 
say 'That's it* and stop the pumps. That means 
groundwater will flow into the pits and create 

lakes—the largest man-made lakes in Nevada. 
They'll be. dead lakes, too polluted for use by 
either humans or wildlife." 

Leaving Nevada I thought about those dead 
lakes shining In the desert sun, the dead birds I 
had seen in Spokane, the hundreds and thou
sands of abandoned mines still leaking poisons 
into the West's water, the sprawling chemical 
filth of the flats below the Anaconda smelter 
stack, the blowouts that still corrupt rivers and 
water tables. At what ultimate cost, I finally 
wondered, have we held so fiercely to this an
cient law, dreaming the long dream of treasure 
that I once saluted with such enthusiasm? ]3 
Por more about hardrock mining go to ngnews.eom/ 
harilroekmining. 

r. ul 
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S W7V ? REGION 6 
\ ^ M t * V 1445 ROSS AVENUE, SUITE 1200 

%PRa^«-<^ DALUS. TX 75202-2733 

MAY 1 7 SJQfi 

CERTEFffiD MAIL: RETURN RECEIPT REQUESTED (P 005 015 653) 

Mr. Nelson Lopez R p ^ ^ i% # ^ ^ 
Superintendent ^ ^ ^ C / V e C f 
Questa School District IW/IV 1 g 7nnp 
RO. Box 440 -J ^̂ '̂ '̂  
1 Mile North Highway 522 O l / \ / Q » D p 

Questa, New Mexico 87446 ' 

Re: Request for use of School Auditorium 

Dear Mr. Lopez: 
The Envirorunental Protection Agency (EPA) requests your approval for the use of one of 

your School Auditorium to conduct a workshop and a public hearing. The purpose ofthe 
workshop will be to answer any questions and explain the conditions of a proposed National 
Pollutant Discharge Elimination System (NPDES) permit Molycorp, Inc., a proposed Industrial 
Mine facility. The hearing will be held to consider all comments on the proposed permit. 

We would like to schedule the workshop/hearing for Thursday, July 13, 2000. The 
workshop would begin at 2:00 p.m. and last until all questions have been answered. 
Approximately 50 people are expected to attend. The public hearing will begin at 7:00 p.m, with 
approximately 100 or more attendees. 

Your immediate attention to this request would be greatly appreciated. Upon receipt of 
this letter, please contact me at (214) 665-7515. Thank you for your cooperation in this matter. If 
you have any questions or need additional information, do not hesitate to contact me. 

Sincerely, 

v-ô ^̂ -̂̂ elyn Rosborougr 
( Environmental Protection Specialist 

Customer Service Branch (6WQ-CA) 

cc: NMED 

Recycled/Recyclable • Printad with Vegetable Oil Based Inks on 100% Recycled Paper (40% Postconsumer) 
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i #% \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

l^i REGION 6 
V^'ltigr^ 1445 ROSS AVENUE, SUITE 1200 

^PRO^**^ DALLAS, TX 75202-2733 

MAY 1 7 2000 

CERTIFIED MAIL: R E T U R N RECEIPT REQUESTED (P 005 015 653) 

Mr. Nelson Lopez „ . 
Superintendent CT iVQCl 
Questa School District 
P.O. Box 440 LAY 1 8 ZOOO 
1 Mile North Highway 522 r^\Mr\ D ^ 

Questa, New Mexico 87446 OVV^j^" ' - " 

Re: Request for use of School Auditorium 

Dear Mr. Lopez: 
The Environmental Protection Agency (EPA) requests your approval for the use of one of 

your School Auditorium to conduct a workshop and a public hearing. The purpose ofthe 
workshop will be to answer any questions and explain the conditions of a proposed National 
Pollutant Discharge Elimination System (NPDES) permit Molycorp, Inc., a proposed Industrial 
Mine facility. The hearing will be held to consider all comments on the proposed permit. 

We would like to schedule the workshop/hearing for Thursday, July 13, 2000. The 
workshop would begin at 2:00 p.m. and last until all questions have been answered. 
Approximately 50 people are expected to attend. The public hearing will begin at 7:00 p.m, with 
approximately 100 or more attendees. 

Your immediate attention to this request would be greatly appreciated. Upon receipt of 
this letter, please contact me at (214) 665-7515. Thank you for your cooperation in this matter. If 
you have any questions or need additional information, do not hesitate to contact me. 

Sincerely, /O / 

Ivelyn Rosborougrt— 
Environmental Protection Specialist 
Customer Service Branch (6WQ-CA) 

cc: NMED 
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^ M ^ l Region 6 
\ ^ i ^ ° 1445 Ross Avenue 

*'••̂ t̂ ^<^ DaUas, Texas 75202-2733 NM0022306 g ^ ^ NPDES Permit No. 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance wdth the provisions ofthe Clean Water Act, as amended, 
(33 U.S.C. 1251 et. seq; the "Act"), ^ 

Molycorp, Inc. ^ o l/v'^ ^ ^ 

P.O. Box 469 ct^^^o^ 

Questa, New Mexico 87556 -YLJ { 

is authorized to discharge from a facility located near Questa in Taos Coimty, 

to receiving waters named the Red River, Waterbody Segment Code No. 2119 of the Rio Grande 
Basin, 

in accordance with this cover page and the effluent limitations, monitoring requirements, and 
other conditions set forth in Parts I [Requirements for NPDES Permits - 17 pages], II [Other 
Conditions - 12 pages], and III [Standard Conditions for NPDES Permits - 8 pages] hereof 

This permit supersedes and replaces NPDES Permit No. NM0022306 issued September 10, 1993 

This permit shall become effective on 

This permit and the authorization to discharge shall expire at midnight, 

Issued on Prepared by 

William B. Hathaway 
Director 
Water Quality Protection Division (6WQ) 



PERMIT NO. NM0022306 PAGE 1 OF PART I 

PART I - REOUIREMENTS FOR NPDES PERMITS 

A. EFFLUENT LIMITATIONS AND MONITORING REOUIREMENTS 

OUTFALL 001 
Discharge Type: Intermittent 

Latitude 36°4r49"N, Longitude 105°37'53"W 

During the period begirming the effective date ofthe permit and lasting through the expiration 
date ofthe permit (unless otherwise noted), 

the permittee is authorized to discharge process water fi'om milling operations and tailings 
disposal, including mine de-watering and interceptor wells, to the Red River in Segment No. 
2119 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

npHRANGE; 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

PARAMETERS/STORET CODES MONITORING REOUIREMENTS 

pH (Standard Units) 
STORET: 00400 

FREQUENCY OF 
ANALYSIS 

SAMPLE 
TYPE 

lAVeek Grab 

i CHEMICAL/PHYSICAL/BIOCHEMICAL 

PARAMETERS/STORET CODES DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBS/DAY UNLESS STATED) (mg/L UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVG DAILY MAX 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 

Report MGD 

350 

117 

2.9 

Report MGD 

525 

175 

5.8 

* • • * 

60 

20 

0.5 

* • • • 

90 

30 

LO 
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STORET: 01002 
Total Cadmium (*1) 
STORET: 01027 

Total Cadmium (*2) 
STORET: 01027 

Total Copper (* I) 
STORET: 01042 

Total Copper (*2) 
STORET: 01042 

Total Cyanide (•!) 
STORET: 00720 

Total Cyanide (+2) 
STORET: 00720 

Fluoride 
STORET: 00951 

Total Iron 
STORET: 01045 

Total Lead (•!) 
STORET: 01051 

Total Lead (*2) 
STORET: 01051 

Total Manganese 
STORET: 01055 

Total Mercury (*1) 
STORET: 71900 

Total Mercury (*2) 
STORET: 71900 

Total Molybdenum 
STORET: 01062 

Total Zinc 
STORET: 01092 

Total Aluminum (*1) 
STORET: 01105 

Total Aluminum (*2) 
STORET: 01105 

0.29 

0.02 

0.875 

0.186 

0.146 

0.0858 

17.5 

3.5 

1.75 

0.373 

5.8 

0.0058 

1.00025 

5.8 

1.17 

2.6 

0.339 

0.29 

0.032 

1.75 

0.284 

0.29 

0.128 

17.5 

3.5 

3.5 

0.552 

8.76 

0.0117 

0.00037 

11.7 

1.17 

3.93 

0.508 

0.05 

0.0037 

0.15 

0.032 

0.025 

0.0147 

3.0 

0.6 

0.3 

0.063 

1.0 

0.001 

0.000043 

1.0 

0.2 

Report 

0.058 

0.05 

0.0055 

0.3 

0.0487 

0.05 

0.022 

3.0 

0.6 

0.6 

0.095 

1.5 

0.002 

0.000064 

2.0 

0.2 

Report 

0.087 

PARAMETERS/STORET CODES MONITORING REQUIREMENTS 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium 
STORET: 01027 

Total Copper 
STORET: 01042 

Total Cyanide 

FREQUENCY OF 
ANALYSIS 
Continuous 

1/Month 

1/Mondi 

1/Month 

1/Week 

1/Week 

1/Month 

SAMPLE 
TYPE 
Record 

24-Hr. Composite (*4) 

24-Hr. Composite (+4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 

24-Hr. Composite (^4) 
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STORET: 00720 
Fluoride 
STORET: 00951 

Total Iron 
STQRET: 01045 

Total Lead 
STQRET: 01051 

Total Manganese 
STORET: 01055 

Total Mercury 
STORET: 71900 

Total Molybdenum 
STORET: 01062 

Total Zinc 
STORET: 01092 

Total Aluminum (* 1) 
STORET: 01105 

Total Aluminum (*2) 
STORET: 01105 

1/Month 

1/Month 

1/Week 

1/Month 

1/Week 

1/Month 

1/Month 

1/Month 

1/Week 

24-Hr. Composite (*4) 

24-Hr. Composite ( '4) 

24-Hr. Composite (^4) 

24-Hr. Composite (^4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 

24-Hr. Composite "(*4) 

24-Hr. Composite ('4) 

1 WHOLE EFFLUENT TOXICITY TESTING 7 

PARAMETERS/STORET CODES DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUALITY (PERCENT % UNLESS STATED) 

MONTHLY AVG MINIMUM 7-DAY MINIMUM 
Whole Effluent Toxicity Testing (*5) 
(7-Day Static Renewal) 
Pimephales promelas 
STORET: TLP6C 
STORET: T0P6C 
STORET: TPP6C 

Ceriodaphnia dubia 
STORET: TLP3B 
STORET: T0P3B 
STQRET: TPP3B 

Species Quality Reporting Units: Pass = 0, Fail = 1 

PARAMETERS/STORET CODES 

Report 
Report 
Report 

Report 
Report 
Report 

MONITORING REOUIREMENTS 
FREQUENCY OF 
ANALYSIS 

SAMPLE 
TYPE 

Whole Effluent Toxicity Testing 
(7-Day Static Renewal) 
Pimephales promelas 
STORET: TLP6C 
STORET: T0P6C 
STORET: TPP6C 

1/year 
1/year 
1/year 

24-Hr. Composite (*4) 
24-Hr. Composite (*4) 
24-Hr. Composite (*4) 
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Ceriodaphnia dubia 
STQRET: TLP3B 1/six months 24-Hr. Composite (*4) 
STQRET: T0P3B 1/six months 24-Hr. Composite (•4) 
STQRET: TPP3B 1/six months 24-Hr. Composite (*4) 

i SAMPLING LQCATIQN(S) AND OTHER REQUIREMENTS r ;^ 

SAMPLING LOCATION(S) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): after final treatment and prior to discharge to the Red River. 

DEFINITIONS 
The term "runoff' shall mean the flow of storm water resulting from precipitation or snow/ice melt coming into 
contact with the industrial facility property. 

The term "uncontamlnated runoff' shall mean runoff which does not come into contact (other than incidental) with 
any raw material, intermediate product, fmished product, by-product, or waste product located on the industrial 
facility property. 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer ofthe preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

~T FOOTNOTES ~ - — ^ - " T - - - — — — , 

* 1 Requirements for this parameter are effective during the period beginning the effective date ofthe permit 
and lasting through one (1) day prior to two (2) years from the effective date ofthe permit. 

*2 Requirements for this parameter are effective during the period beginning two (2) years from the effective 
date ofthe permit and lasting through the expiration date ofthe permit. 

*3 Requirements for this parameter are effective only during the period beginning the effective date ofthe 

permit and lasting through one (1) year from the effective date ofthe permit. 

•4 See Part II.C. 

*5 See Part II.G. 



PERMIT NO. NM0022306 PAGE 5 OF PART I 

OUTFALL 002 
Discharge Type: Continuous 

Latitude 36°41'29"N, Longiftide 105°37'53"W 

During the period begirming the effective date ofthe permit and lasting until commencement of discharge at Outfall 
001 (unless otherwise noted), 

the permittee is authorized to discharge seepage from the tailings impoundment to the Red River in Segment No. 
2119 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

IpH RANGE! 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

PARAMETERS/STORET CODES MONITORING REQUIREMENTS 

pH (Standard Units) 
STORET: 00400 

FREQUENCY OF 
ANALYSIS 

SAMPLE 
TYPE 

1/Week Grab 

1 CHEMICAL/PHYSICAL/BIOCHEMICAL: 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium (*1) 
STORET: 01027 

Total Cadmium (*2) 
STORET: 01027 

Total Copper (*1) 
STORET: 01042 

Total Copper (*2) 
STORET: 01042 

DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBS/DAY UNLESS STATED) (mg/L UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVG DAILY MAX 

Report MGD 

175 

58 

1.46 

0.146 

0.011 

0.438 

0.095 

Report tMGD 

263 

87.6 

2.9 

0.146 

0.016 

0.876 

0.142 

60 

20 

0.5 

0.05 

0.0037 

0.15 

0.0325 

90 

30 

1.0 

0.05 

0.0055 

0.3 

0.0487 
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Total Cyanide (•I) 
STQRET: 00720 

Total Cyanide (^2) 
STORET: 00720 

Fluoride 
STORET: 00951 

Total Iron 
STORET: 01045 

Total Lead (•I) 
STORET: 01051 

Total Lead (*2) 
STORET: 01051 

Total Manganese 
STORET: 01055 

Total Mercury (*1) 
STORET: 71900 

Total Mercury (*1) 
STORET: 71900 

Total Molybdenum 
STORET: 01062 

Total Zinc 
STORET: 01092 

Total Aluminum (•I) 
STORET: 01105 

Total Aluminum (*2) 
STORET: 01105 

0.073 

0.0429 

8.75 

1.75 

0.876 

0.48 

2.9 

0.0029 

0.000327 

9.6 

0.58 

0.25 

0.169 

0.146 

0.064 

8.75 

1.75 

1.75 

0.72 

4.38 

0.0058 

0.00049 

14.7 

0.58 

0.376 

0.25 

0.025 

0.0147 

3.0 

0.6 

0.3 

0.165 

1.0 

0.001 

0.00011 

3.3 

0.2 

Report 

0.058 

0.05 

0.022 

3.0 

0.6 

0.6 

0.248 

1.5 

0.002 

0.00017 

5.03 

0.2 

Report 

0.087 

PARAMETERS/STORETCODES MONITORING REOUIREMENTS 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium 
STORET: 01027 

Total Copper 
STORET: 01042 

Total Cyanide 
STORET: 00720 

Fluoride 
STORET: 00951 

Total Iron 
STORET: 01045 

Total Lead 
STORET: 01051 

Total Manganese 

FREQUENCY OF 
ANALYSIS 
Continuous 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

SAMPLE 
TYPE 
Record 

24-Hr. Composite (*4) 

24-Hr. Composite (+4) 

24-Hr. Composite (^4) 

24-Hr. Composite (*4) 

24-Hr. Composite (+4) 

24-Hr. Composite (^4) 

24-Hr. Composite (*4) 

24-Hr. Composite (^4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 
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STORET: 01055 
Total Mercury 
STORET: 71900 

Total Molybdenimi 
STORET: 01062 

Total Zinc 
STORET: 01092 

Total Aluminimi 
STORET: 01105 

1/Month 

1/Month 

1/Month 

1/Month 

24-Hr. Composite (^4) 

24-Hr. Composite (*4) 

24-Hr. Composite ('*4) 

24-Hr. Composite (*4) 

1 WHOLE EFFLUENT TOXICITY TESTING r 

PARAMETERS/STORET CODES DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUALITY (PERCENT % UNLESS STATED) 

MONTHLY AVG MINIMUM 7-DAY MINIMUM 
Whole Effluent Toxicity Testing (*5) 
(7-Day Static Renewal) 
Pimephales promelas 
STORET: TLP6C 
STORET: T0P6C 
STORET: TPP6C 

Ceriodaphnia dubia 
STORET: TLP3B 
STORET: TOP3B 
STORET: TPP3B 

Species Quality Reporting Units: Pass = 0, Fail = 1 

PARAMETERS/STORET CODES 

**** 

Report 
Report 
Report 

Report 
Report 
Report 

MONITORING REOUIREMENTS 

Whole Effluent Toxicity Testing 
(7-Day Static Renewal) 
Pimephales promelas 
STORET: TLP6C 
STORET: T0P6C 
STORET: TPP6C 

Ceriodaphnia dubia 
STORET: TLP3B 
STORET: T0P3B 
STORET: TPP3B 

FREQUENCY QF 
ANALYSIS 

1/year 
1/year 
1/year 

1/six months 
1/six months 
1/six months 

SAMPLE 
TYPE 

24-Hr. Composite (*4) 
24-Hr. Composite (*4) 
24-Hr. Composite (^4) 

24-Hr. Composite (^4) 
24-Hr. Composite (^4) 
24-Hr. Composite (*4) 
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[SAMPLING LQCATIQN(S) AND OTHER REQUIREMENTS I 

SAMPLING LOCATION(S) 

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): After collection ofthe combined seepage from the tailings impoundment and prior to discharge to the 
Red River. 

DEFINITIONS 

The term "runoff' shall mean the flow of storm water resulting from precipitation or snow/ice melt coming into 
contact with the industrial facility property. 

The term "uncontamlnated runoff' shall mean runoff which does not come into contact (other than incidental) with 
any raw material, intermediate product, fmished product, by-product, or waste product located on the industrial 
facility property. 

NO DISCHARGE REPORTrNG 

If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer ofthe preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 

"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

n FOOTNOTES f 

* 1 Requirements for this parameter are effective during the period beginning the effective date ofthe permit 
and lasting through one (1) day prior to two (2) years from the effective date ofthe permit. 

*2 Requirements for this parameter are effective during the period beginning two (2) years from the effective 
date ofthe permit and lasting through the expiration date ofthe permit. 

*3 Requirements for this parameter are effective only during the period beginning the effective date ofthe 

permit and lasting through one (1) year from the effective date ofthe permit. 

•4 See Part II.D. 

•5 See Part ILL 
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OUTFALL 002 
Discharge Type: Continuous 

Latitude 36°4r29"N, Longitude 105°37'53"W 

During the period beginning after commencement of discharge at Outfall 001 and lasting through the expiration 
date ofthe permit (unless otherwise noted), 

the permittee is authorized to discharge seepage from the tailings impoundment to the Red River in Segment No. 
2119 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

1 IpH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

' • ' ' 1 

DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
1/Week Grab 

r ' 7 i CHEMICAL/PHYSICAL/BIOCHEMICAL 1 

PARAMETERS/STORET CODES DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBS/DAY UNLESS STATED) (mg/L UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVG DAILY MAX 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium (*1) 
STORET: 01027 

Total Cadmium (+2) 
STORET: 01027 

Total Copper (*1) 
STORET: 01042 

Total Copper (*2) 
STORET: 01042 

Report MGD 

175 

58 

1.46 

0.146 

0.01 

0.438 

0.095 

Report MGD 

263 

87.6 

2.9 

0.146 

0.016 

0.876 

0.142 

60 

20 

0.5 

0.05 

0.0037 

0.15 

0.0325 

90 

30 

1.0 

0.05 

0.0055 

0.3 

0.0487 
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Total Cyanide (•!) 
STORET: 00720 

Total Cyanide (*2) 
STORET: 00720 

Fluoride 
STORET: 00951 

Total Iron 
STORET: 01045 

Total Lead (••l) 
STORET: 01051 

Total Lead (^2) 
STORET: 01051 

Total Manganese 
STORET: 01055 

Total Mercury (*1) 
STORET: 71900 

Total Mercury (*1) 
STORET: 71900 

Total Molybdenum 
STORET: 01062 

Total Zinc 
STORET: 01092 

Total Aluminum (•I) 
STORET: 01105 

Total Aluminum {*2) 
STORET: 01105 

0.073 

0.0429 

8.75 

1.75 

0.876 

0.184 

2.9 

0.0029 

0.000126 

9.6 

0.58 

0.25 

0.169 

0.146 

0.064 

8.75 

1.75 

1.75 

0.276 

4.38 

0.0058 

0.00019 

14.7 

0.58 

0.376 

0.25 

0.025 

0.0147 

3.0 

0.6 

0.3 

0.063 

1.0 

0.001 

0.000043 

3.3 

0.2 

Report 

0.058 

0.05 

0.022 

3.0 

0.6 

0.6 

0.0946 

1.5 

0.002 

0.000064 

5.03 

0.2 

Report 

0.087 

PARAMETERS/STORET CODES MONITORING REOUIREMENTS 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium 
STORET: 01027 

Total Copper 
STORET: 01042 

Total Cyanide 
STORET: 00720 

Fluoride 
STQRET: 00951 

Total Iron 
STORET: 01045 

Total Lead 
STORET: 01051 

Total Manganese 

FREQUENCY OF 
ANALYSIS 
Continuous 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Montii 

1/Month 

1/Month 

1/Month 

SAMPLE 
TYPE 
Record 

24-Hr. Composite (*4) 

24-Hr. Composite (•4) 

24-Hr. Composite (^4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 

24-Hr. Composite ('»4) 

24-Hr. Composite (*4) 

24-Hr. Composite (*4) 

24-Hr. Composite (+4) 

24-Hr. Composite (^4) 
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STORET: 01055 
Total Mercury 
STORET: 71900 

Total Molybdenum 
STORET: 01062 

Total Zinc 
STQRET: 01092 

Total Aluminum 
STORET: 01105 

1/Month 

1/Month 

1/Month 

1/Month 

24-Hr. Composite (*4) 

24-Hr. Composite (^4) 

24-Hr. Composite ('*4) 

24-Hr. Composite (*4) 

i WHOLE EFFLUENT TOXICITY TESTING f 

PARAMETERS/STORET CODES DISCHARGE LIMITATIONS/REPORTING REQUIREMENTS 
QUALITY (PERCENT % UNLESS STATED) 

MONTHLY AVG MINIMUM 7-DAY MINIMUM 
Whole Effluent Toxicity Testing (*5) 
(7-Day Static Renewal) 
Pimephales promelas 
STORET: TLP6C 
STORET: T0P6C 
STORET: TPP6C 

Ceriodaphnia dubia 
STORET: TLP3B 
STORET: T0P3B 
STORET: TPP3B 

Species Quality Reporting Units: Pass = 0, Fail = 1 

PARAMETERS/STORET CODES 

Report 
Report 
Report 

Report 
Report 
Report 

MONITORING REOUIREMENTS 

Whole Effluent Toxicity Testing 
(7-Day Static Renewal) 
Pimephales promelas 
STORET: TLP6C 
STORET: TQP6C 
STORET: TPP6C 

Ceriodaphnia dubia 
STORET: TLP3B 
STORET: TOP3B 
STORET: TPP3B 

FREQUENCY OF 
ANALYSIS 

1/year 
1/year 
1/year 

1/six months 
1/six months 
1/six months 

SAMPLE 
TYPE 

24-Hr. Composite (+4) 
24-Hr. Composite (*4) 
24-Hr. Composite (*4) 

24-Hr. Composite (^4) 
24-Hr. Composite (*4) 
24-Hr. Composite (*4) 
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[SAMPLING LOCATIQN(S) AND OTHER REQUIREMENTS j 

SAMPLING LOCATIONfS) 

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): After collection ofthe combined seepage from the tailings impoundment and prior to discharge to the 
Red River. 

DEFINITIONS 

The term "runoff' shall mean the flow of storm water resulting from precipitation or snow/ice melt coming into 
contact with the industrial facility property. 

The term "uncontaminated runoff' shall mean runoff which does not come into contact (other than incidental) with 
any raw material, intermediate product, fmished product, by-product, or waste product located on the industrial 
facility property. 

NO DISCHARGE REPORTING 

If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer ofthe preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 

There shall be no discharge of floating solids or visible foam in other than frace amounts. 

FLOW MEASUREMENTS 

"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

i ' FOOTNOTES' 

* 1 Requirements for this parameter are effective during the period beginning the effective date ofthe permit 
and lasting through one (1) day prior to two (2) years from the effective date ofthe permit. 

*2 Requirements for this parameter are effective during the period beginning two (2) years from the effective 
date ofthe permit and lasting through the expiration date ofthe permit. 

*3 Requirements for this parameter are effective only during the period beginning the effective date ofthe 

permit and lasting through one (1) year from the effective date ofthe permit. 

•4 See Part II.D. 

•5 See Part II.I. 
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OUTFALL 004 and 005 
Discharge Type: Intermittent 

Outfall 004: Latitude 36°4r08"N, Longitude 105°3I'51"W 
Outfall 005: Latitude 36°41'41 "N, Longitude 105°31'48"W 

During the period beginning the effective date ofthe permit and lasting through the expiration date ofthe permit 
(unless otherwise noted), 

the permittee is authorized to discharge periodic mine drainage consisting only of mine contacted surface storm 
water runoff to the Red River in Segment No. 2119 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

ipH RANGE! 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMITATIONS/REPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

PARAMETERS/STORET CODES MONITORING REOUIREMENTS 

pH (Standard Units) 
STORET: 00400 

FREQUENCY OF 
ANALYSIS 
1/Day(n) 

SAMPLE 
TYPE 
Grab 

1 CHEMICAL/PHYSICAL/BIOCHEMICAL ~::~ 

PARAMETERS/STORET CODES DISCHARGE LIMITATIONS/REPORTING REOUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBS/DAY UNLESS STATED) (mg/L UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVG DAILY MAX 

Flow 
STQRET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium 
STORET: 01027 

Total Copper 
STQRET: 01042 

Total Lead 
STORET: 01051 

Total Mercury 

Report MGD 

**** 

**** 

**** 

**** 

**** 

**** 

• • * * 

Report MGD 

• * * • 

**** 

**** 

• * • * 

**** 

• * • * 

* * * • 

* • * • 

125 

20 

. 0.5 

0.0034 

0.043 

0.083 

0.000043 

**** 

125 

30 

1.0 

0.0051 

0.064 

0.125 

0.000064 
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STORET: 71900 
Total Zinc 
STORET: 01092 

Total Aluminum 
STORET: 01105 

Total Silver 
STORET: 01077 

Chlordane 
STORET: 39350 

Total Residual Chlorine 
STORET: 50060 

0.2 

0.058 

0.004 

0.000015 

0.0127 

0.2 

0.087 

0.006 

0.000023 

0.019 

PARAMETERS/STORET CODES MONITORING REOUIREMENTS 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Arsenic 
STORET: 01002 

Total Cadmium 
STORET: 01027 

Total Copper 
STORET: 01042 

Total Lead 
STORET: 01051 

Total Merciuy 
STQRET: 71900 

Total Zinc 
STORET: 01092 

Total Aluminum 
STORET: 01105 

Total Silver 
STQRET: 01077 

Chlordane 
STQRET: 39350 

Total Residual Chlorine 
STQRET: 50060 

FREQUENCY OF 
ANALYSIS 
1/Day(*l) 

1/Day (*1) 

1/Day (•!) 

1/Day (•!) 

1/Day (*1) 

1/Day (•!) 

1/Day (•I) 

1/Day (*1) 

1/Day (M) 

1/Month (*1) 

1/Month (M) 

1/Month C*!) 

1/Month (*1) 

SAMPLE 
TYPE 
Measure (•3)(*2) 

24-Hr. Composite ('*2) 

24-Hr. Composite (*2) 

24-Hr. Composite (*2) 

24-Hr. Composite (^2) 

24-Hr. Composite (*2) 

24-Hr. Composite (^2) 

24-Hr. Composite (*2) 

24-Hr. Composite (^2) 

24-Hr. Composite ('*2) 

24-Hr. Composite (*2) 

24-Hr. Composite {*2) 

24-Hr. Composite (*2) 
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|lv;jXJ3SAMPLING LQCATIQN(S) AND OTHER REQUIREMENTS Fv_^ 7?n^ 

SAMPLING LOCATION(S) 

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): Prior to discharge from the settling basins. 

DEFINITIONS 

The term "runoff' shall mean the flow of storm water resulting from precipitation or snow/ice melt coming into 
contact with the industrial facility property. 

The term "uncontaminated runoff' shall mean mnoff which does not come into contact (other than incidental) with 
any raw material, intermediate product, fmished product, by-product, or waste product located on the industrial 
facility property. 

NO DISCHARGE REPORTING 

If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer ofthe preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 

"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

! FOOTNOTES r" 

* 1 When discharging 

*2 See Part II.C. 

*3 By calibrated weir. 
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B. PROHIBITIONS 

The discharge of pollutants traceable to point source mine operations through a hydrologic 
connection to the Red River shall be prohibited except in trace amoimts. Implementation ofthe 
Best Management Practices required by PART II.A. of this permit will constitute compliance 
with this prohibition at Spring 13 and Spring 39. Compliance with this prohibition shall be 
accomplished as soon as practicable but in no case later than two years after the effective date of 
this permit. 

C. SCHEDULE OF COMPLIANCE 

The permittee shall comply with the following schedule of activities for the attaiimient of state 
water quality standards-based fmal effluent limitations for total cadmixmi, total copper, total 
cyanide, total lead, total mercury, total aluminvmi, total silver, chlordane, and total residual 
chlorine at Outfall 001 and total cadmivmi, total copper, total cyanide, total lead, total mercury, 
and total alimiiniom at Outfall 002: 

a. Determine exceedance cause(s); 
b. Develop control options; 
c. Evaluate and select control mechanisms; 
d. Implement corrective action; and 
e. Attain final effluent limitations no later than two (2) years fi-om the effective date 

of the permit. 

The permittee shall submit quarterly progress reports in accordance with the following schedule. 
The requirement to submit quarterly progress reports shall expire two (2) years from the effective 
date ofthe permit. 

PROGRESS REPORT DATE 
January 1 ^ ' 
April 1 
July 1 
October 1 

The quarterly progress reports shall include a discussion ofthe interim requirements that have 
been completed at the time ofthe report and shall address the progress towards attaining the state 
water quality standards-based fmal effluent limitations for total cadmiiun, total copper, total 
cyanide, total lead, total mercury, total aluminum, total silver, chlordane, and total residual 
chlorine at Outfall 001 and total cadmium, total copper, total cyanide, total lead, total mercury, 
total alimiinvmi, and chlordane at Outfall 002 no later than two (2) years from the effective date 
of the permit. 
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Reports of compliance or noncompliance with, or any progress reports on, interim and fmal 
requirements contained in any compliance schedule of this permit shall be submitted no later 
than fourteen (14) days following each schedule date. Any reports of noncompliance shall 
include the cause of noncompliance, any remedial actions taken, and the probability of meeting 
the next scheduled requirement. 

D. REPORTING OF MONITORING RESULTS 

Monitoring information shall be on Discharge Monitoring Report Form(s) EPA 3320-1 as 
specified in Part III.D.4 of this permit and shall be submitted monthly. 

1. Reporting periods shall end on the last day ofthe month. 

2. The pennittee is required to submit regular monthly reports as described above 
postmarked no later than the following day ofthe month following each reporting 
period. 

STATE DAY 
New Mexico Permits 1 Sth 
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PART II - OTHER CONDITIONS 

A. BEST MANAGEMENT PRACTICES 

The permittee shall install the folloving seepage interception and management system to comply 
with the prohibition against the discharge to the Red River of pollutants traceable to point source 
mine operations except in trace amoimts. Implementation ofthese Best Management Practices 
(described below) is considered compliance with this prohibition. 

The permittee shall install french drain collection systems to prevent discharges of process 
related ground water to the Red River at Spring 13 and Spring 39. 

Spring 13 is defined a^hei seepage zone located on the north side ofthe Red River at the 
southwest base of ^athil l l just east of Capulin Canyon. 

Spring 39 is defined asthe seepage zone located on the north side ofthe Red River 
approximately 500 feet downstream of Thunder Bridge. 

The Spring 13 drainage system shall consist of a 400 foot long french drain designed and 
operated for a pumping rate of at least 50 gallons per minute. The french drain shall be placed at 
a depth at least two feet below the low water river surface and a minimum often feet north ofthe 
river chaimel. An additional french drain shall be installed which extends 800 feet downstream 
from the Spring 13 french drain and is designed, constructed, and operated to capture shallow 
seepage flow along the river reach ofthe mouth of Capulin Canyon. Orifices in the french drains 
shall be evenly spaced at a distance of 2 to 3 feet apart. Water pumped from these french drains 
shall be pre-treated as necessary to ensure the integrity ofthe tailings pipeline and pumped into 
the pipeline. 

The Spring 39 drainage system shall consist of a 400 foot long french drain which is centered 
around the spring and is designed and operated for a 35 gallon per minute pumping rate. The 
french drain shall be placed at a depth of at least two feet below the low water river surface and a 
minimum often feet outside ofthe stream charmel. Orifices in the french drain shall be evenly 
spaced at a distance of 2 to 3 feet apart. Water pumped from the drains shall be pre-treated as 
necessary and pumped into either the tailings pipeline or the water supply line from Columbine 
Park to the mill. 

The permittee shall conduct a field investigation to determine available alterations in the seep 
collection system design listed above which will potentially enhance its collection efficiency. 
The field investigation must at a minimum include: 

a. Determination ofthe groundwater elevation, direction of flow, and gradient in the 
vicinity of springs 13 and 39. 
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b. Determination ofthe hydrological characteristics ofthe shallow ground water 
aquifer. 

c. Pilot testing of a 100 foot long collection system located at Spring 13 and 
determination of necessary changes to the french drain orifice size and spacing, 
pipe depth, and distance from river. 

Field investigations conducted to determine changes to the abfere seepage interception system>^ "• l / 
design criteria shall be submitted to EPA Region 6 prior to implementation of those changes. -^^ 5'<' ̂ o^ j^ 
Any changes must be made only after written approval from the Agency. Progress reports on 1 
field investigation and construction ofthe seepage interception sĵ atem shall be submitted 
quarterly to EPA Region 6 and the New Mexico Enviroimient^ivisi^(NMED). 

Upon completion ofthe seepage interception system, the permittee shall evaluate the system to 
determine its effectiveness. The evaluation shall include a determination ofthe ground water 
yield relative to the volume and flow rate observed in the field investigation described above and 
a visual examination ofthe Red River and its northem bank in the vicinity of Spring 13 and 
Spring 39. A report of that evaluation shall be submitted to EPA Region 6 and NMED wdthin 
three months after completion ofthe interception system. Should the seepage interception 
system prove ineffective at capturing discharges of pollutants traceable to mine operatiohs, the 
permittee shall make any necessary alterations to the system which are required to capture such 
discharges. The permit may be reopened to address such discharges. 

The permittee shall conduct monthly visual inspections ofthe Red River and its banks in the 
vicinity ofthe facility, to identify any significant discharge or seepage which may be directly 
from or hydrologically cormected to the permittee's mining operations. A report simimarizing 
the monthly inspections shall be submitted annually on January 15* to EPA Region 6 and 
NMED. In the event that such a discharge or seepage is found it shall be reported to the 
Agencies wdthin fourteen days of detection of any significant discharge or seepage. This 
fourteen day reporting requirement applies to Spring 13 and Spring 39 only after installation of 
the seepage interception system. This permit may be reopened if any significant discharge or 
seepage occurs. 

B. MINIMUM OUANTIFICATION LEVEL (MOD 
If any individual analytical test result is less than the minimum quantification level listed below, 
a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 

MOL (ug/L) 
Aluminum 100 
Chlorine (Total Residual) 100 
Arsenic (Total) 10 
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Cadmium (Total) 1 
Chromium (Total) 10 
Copper (Total) 10 
Lead (Total) 5 
Mercury (Total) 0.2 
Nickel (Total) 5 
Silver (Total) ' 2 
Zinc (Total) 20 
Cyanide (Total) 20 
Cyanide (Amenable) -> 20 

Chlordane , ^ / ' ' T ^ 0 < r ^ ^ ^ 

The permittee may deWlop an effluent specific method detection limit (MDL) in accordeuice 
with Appendix B toyroCFR136. For any pollutant for which the permittee determines an effluent 
specific MDL, the l^rmittee shall send to the EPA Region 6 NPDES Permits Branch (6WQ-P) a 
report containing QA/QC documentation, analytical results, and calculations necessary to 
demonstrate that the effluent specific MDL was correctly calculated. An effluent specific 
minimum quantification level (MQL) shall be determined in accordance with the following 
calculation: 

MQL = 3.3 X MDL 

Upon written approval by the EPA Region 6 NPDES Permits Branch (6WQ-P), the effluent 
specific MQL may be utilized by the permittee for all future Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 

C. 24-HOUR ORAL REPORTING: DAILY MAXIMUM LIMITATION VIOLATIONS 
Under the provisions of Part III.D.7.b.(3) of this permit, violations of daily maximum limitations 
for the following pollutants shall be reported orally to EPA Region 6, Compliance and Assurance 
Division, Water Enforcement Branch (6EN-W), Dallas, Texas, within 24 hours from the time the 
permittee becomes aware ofthe violation followed by a written report in five days. 

D. COMPOSITE SAMPLING f24-HOUR^ 
Unless otherwise specified in this permit, the term "24-hoiir composite sample" means a sample 
consisting of a minimum of three (3) aliquots of effluent collected at regular intervals over a 
normal 24-hoiir operating period and combined in proportion to flow or a sample continuously 
collected in proportion to flow over a normal 24-hour operating period. 

E. CYANIDE EFFLUENT TEST PROCEDURES 
To comply with the sampling and analysis requirements for total cyanide and cyanide amenable 
to chlorination, the permittee shall use an approved test procedure at 40CFR136. If the analysis 
of cyanide amenable to chlorination is subject to matrix interferences, the weak acid dissociable 
cyanide method (Method 4500 CN I - Standard Methods, latest edition approved in 40CFR136) 
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may be substituted for this parameter. The permittee may use ion chromatographic separation -
amperometric detection (IC method) as a substitute for the colorimetric detection steps in any of 
the above cyanide methods. No other modifications ofthe above methods are authorized by this 
provision unless such modifications are approved in writing by the permitting authority. 

F. ' The MolycSrp thiocyanate colorimetric method is approved for the analysis of 
molybdenum unless subsequently determined to be inappropriate by the NMED or EPA. moiybdeni 

G. As sogh as practicable after the arrival of Molycorp's environmental staff at the site of a 
tailings spill that reaches the Red River, but no later than two (2) hours after arrival at the 
site, water quality sampling shall commence. Samples shall be taken at three sites: 

(1) Approximately 100 feet above the point where tailings enter the river; 

(2) Approximately 100 feet below the point where tailings enter the river; and 

(3) Approximately one-half mile below the point where tailings enter the river. 

All samples shall be properly preserved and analyzed for: 

Chemical Oxygen Demand 

Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Total Aluminum 
Total Boron 
Total Chromium 
Total Cobalt 
Total Selenium 
Total Vanadium 
Total Beryllium 
Total Nickel 
Total Silver 
Un-ionized Ammonia (as N) 
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Total Residual Chlorine 
Temperature 
pH 

The results ofthe analysis shall be submitted to the EPA and the NMED within 30 days 
followdng a tailings spill. 

Consistent with the procedures described in the Preventative Maintenance and Surveillance Plan 
and the Contingency Action and Reporting Plan (June 1975), a written report containing the 
following information will be sent to the EPA and the NMED within ten (10) days following any 
spill: 

(1) Date of Spill. 

(2) Time when the spill was observed and time when tailings flow into the river was 
stopped. 

(3) Location (pipe or coupling number). 

(4) Estimated amount of tailings that entered the river. 

(5) Sketch and dimension of size of hole or failure that caused the spill. 

(6) Position of failure in the pipe or coupling. 

(7) Copy ofthe latest computer printout covering the pipe or coupling which failed. 

(8) Comments, if required for clarification. 

H. REOPENER CLAUSE . , 

The permit may be modified or revoked and reissued if dW of the following events occurs: 

1. The effluent limitations in this permit are consistent with, or more stringent than, 
the State of New Mexico Standards for Interstate and Intrastate Surface Waters or 
the limits established for dischargers in the same water body in the 1985 State 
Water Quality Management Plan (WQMP). The State is presently reevaluating 
and updating the final effluent limitations necessary to protect water quality 
standards. When final effluent limitations are established in an approved WQMP 
and if they are more stringent than those listed in this permit, or conttols a 
pollutant not listed in this permit, then the permit may be modified or revoked and 
reissued to conform with the approved WQMP final effluent limitations. OR 
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Effluent monitoring requirements for the following parameter(s) have been 
established in this permit based on an exceedance ofthe EPA water quality 
criteria for the protection of human health from consumption of contaminated fish 
and shellfish: 

PARAMETER STORET 
Arsenic 01002 

Should the State adopt a State water quality standard, this permit may be reopened 
for modification or revocation and reissuance to established effluent limitations 
for the parameter(s) to be consistent with that approved State standard in 
accordance with 40CFR122.44(d). Modification or revocation and reissuance of 
the permit shall follow regulations listed at 40CFR124.5. OR 

If EPA determines that the reissuance of this permit may affect federally listed 
endangered or threatened species or modify the critical habitats of those species, 
EPA would initiate an consultation v^th the US Fish and Wildlife Service (FWS), 
in accordance with the Endangered Species Act (ESA.) The permit may be 
modified or revoked and reissued if EPA finds, during the ESA consultation with 
the FWS, that more stringent conditions are warrant for the protection of those 
species and/or their critical habitats. 

Should the seepage collection system field investigation show that substantial 
changes to the seepage collection system design are necessary, this permit may be 
modified or revoked and reissued to incorporate relevant changes to the design of 
the system. 

I. WHOLE EFFLUENT TOXICITY TESTING (7-DAY CHRONIC NOEC 

FRESHWATER) 

1. SCOPE AND METHODOLOGY 

a. The permittee shall test the effluent for toxicity in accordance with the 
provisions in this section. 
APPLICABLE TO FINAL OUTFALL(S): 001 and 002 combined 
REPORTED ON DMR AS FINAL OUTFALL: 
TXS 
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CRITICAL DILUTION (%): 21 
EFFLUENT DILUTION SERIES (%): 9, 12, 16, 21, and 28 
COMPOSITE SAMPLE TYPE: Defined at PART I 
TEST SPECIES/METHODS: 40CFR136 

Ceriodaphnia dubia chronic static renewal survival and reproduction test. 
Method 1002.0, EPA/600/4-91/002 or the most recent update thereof 
This test should be terminated when 60% ofthe surviving adults in the 
control produce three broods. 

Pimephales promelas (Fathead minnow) chronic static renewal 7-day 
larval survival and growth test. Method 1000.0, EPA/600/4-91/002, or the 
most recent update thereof A minimum of five (5) replicates with eight 
(8) organisms per replicate must be used in the control and in each effluent 
dilution of this test. 

b. The NOEC (No Observed Effect Concentration) is defined as the greatest 
effluent dilution which does not result in lethality that is statistically 
different from the control (0% effluent) at the 95% confidence level. 

c. This permit may be reopened to require whole effluent toxicity limits, 
chemical specific effluent limits, additional testing, and/or other 
appropriate actions to address toxicity. 

PERSISTENT LETHALITY 
The requirements of this subsection apply only when a toxicity test demonstrates 
significant lethal effects at the critical dilution. Significant lethal effects are 
herein defined as a statistically significant difference at the 95% confidence level 
between the survival ofthe appropriate test organism in a specified effluent 
dilution and the control (0% effluent). 

a. PART I TESTING FREOUENCY OTHER THAN MONTHLY 

i. The permittee shall conduct a total of two (2) additional tests for 
any species that demonstrates significant lethal effects at the 
critical dilution. The two additional tests shall be conducted 
monthly during the next two consecutive months. The permittee 
shall not substitute either ofthe two additional tests in lieu of 
routine toxicity testing. The full report shall be prepared for each 
test required by this section in accordance with procedures outlined 
in Item 4 of this section. 
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ii. If one or both ofthe two additional tests demonstrates significant 
lethal effects at the critical dilution, the permittee shall initiate 
Toxicity Reduction Evaluation (TRE) requirements as specified in 
Item 5 of this section. The permittee shall notify EPA in writing 
within 5 days ofthe failure of any retest, and the TRE initiation 
date will be the test completion date ofthe first failed retest. 

iii. If one or both ofthe two additional tests demonstrates significant 
lethal effects at the critical dilution, the permittee shall henceforth 
increase the frequency of testing for this species to once per quarter 
for the life of the permit. 

iv. The provisions of Item 2.a are suspended upon submittal ofthe 
TRE Action Plan. 

b. PART 1 TESTING FREOUENCY OF MONTHLY 

The permittee shall initiate the Toxicity Reduction Evaluation (TRE) 
requirements as specified in Item 5 of this section when any two of three 
consecutive monthly toxicity tests exhibit significant lethal effects at the 
critical dilution. 

3. REOUIRED TOXICITY TESTING CONDITIONS 

a. TEST ACCEPTANCE 

The permittee shall repeat a test, including the control and all effiuent 
dilutions, if the procedures and quality assurance requirements defined in 
the test methods or in this permit are not satisfied, including the following 
additional criteria: 

i. The toxicity test control (0% effluent) must have survival equal to 
or greater than 80%. 

ii. The mean number of Ceriodaphnia dubia neonates produced per 
surviving adult in the control (0% effluent) must be 15 or more. 

iii. The mean dry weight of surviving Fathead minnow larvae at the 
end ofthe 7 days in the control (0% effluent) must be 0.25 mg per 
larva or greater. 

iv. The percent coefficient of variation between replicates shall be 
40% or less in the control (0% effluent) for: the young of surviving 
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adults in the Ceriodaphnia dubia reproduction test; the growth and 
survival endpoints ofthe Fathead miimow test. 

V. The percent coefficient of variation between replicates shall be 
40% or less in the critical dilution, unless significant lethal or 
nonlethal effects are exhibited for: the young of surviving adults in 
the Ceriodaphnia dubia reproduction test; the growth and survival 
endpoints of the Fathead mirmow test. 

Test failure may not be construed or reported as invalid due to a 
coefficient of variation value of greater than 40%. A repeat test shall be 
conducted within the required reporting period of any test determined to 
be invalid. 

b. STATISTICAL INTERPRETATION 

i. For the Ceriodaphnia dubia survival test, the statistical analyses 
used to determine if there is a significant difference between the 
control and the critical dilution shall be Fisher's Exact Test as 
described in EPA/600/4-91/002 or the most recent update thereof 

If the conditions of Test Acceptability are met in Item 3.a above 
and the percent survival ofthe test organism is equal to or greater 
than 80% in the critical dilution concentration and all lower 
dilution concentrations, the test shall be considered to be a passing 
test, and the permittee shall report an NOEC of not less than the • 
critical dilution for the DMR reporting requirements found in Item 
4 below. 

ii. For the Ceriodaphnia dubia reproduction test and the Fathead 
minnow larval survival and growth test, the statistical analyses 
used to determine if there is a significant difference between the 
control and the critical dilution shall be in accordance with the 
methods for determining the No Observed Effect Concentration 
(NOEC) as described in EPA/600/4-91 /002 or the most recent 
update thereof 

c. DILUTION WATER 

i. Dilution water used in the toxicity tests wall be receiving water 
collected as close to the point of discharge as possible but 
unaffected by the discharge. The permittee shall substitute 
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synthetic dilution water of similar pH, hardness, and alkalinity to 
the closest downsfream perennial water for; 

(A) toxicity tests conducted on effluent discharges to receiving 
water classified as intermittent sfreams; and 

(B) toxicity tests conducted on effluent discharges where no 
receiving water is available due to zero flow conditions. 

ii. If the receiving water is unsatisfactory as a result of insfream 
toxicity (fails to fulfill the test acceptance criteria of Item 3.a), the 
permittee may substitute synthetic dilution water for the receiving 
water in all subsequent tests provided the unacceptable receiving 
water test met the following stipulations: 

(A) a synthetic dilution water control which fulfills the test 
acceptance requirements of Item 3.a was run concurrently 
with the receiving water control; 

(B) the test indicating receiving water toxicity has been carried 
out to completion (i.e., 7 days); 

(C) the permittee includes all test results indicating receiving 
water toxicity wdth the full report and information required 
by Item 4 below; and 

(D) the synthetic dilution water shall have a pH, hardness, and 
alkalinity similar to that ofthe receiving water or closest 
dovmsfream perennial water not adversely affected by the 
discharge, provided the magnitude ofthese parameters will 
not cause toxicity in the synthetic dilution water. 

d. SAMPLES AND COMPOSITES 

i. The pennittee shall collect a minimum of three flow-weighted 
composite samples from the outfall(s) listed at Item 1 .a above. 

ii. The permittee shall collect second and third composite samples for 
use during 24-hour renewals of each dilution concenfration for 
each test. The permittee must collect the composite samples such 
that the effluent samples are representative of any periodic episode 
of chlorination, biocide usage or other potentially toxic substance 
discharged on an intermittent basis. 
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iii. The permittee must collect the composite samples so that the 
maximum holding time for any effluent sample shall not exceed 72 
hours. The permittee must have initiated the toxicity test within 36 
hours after the collection ofthe last portion ofthe first composite 
sample. Samples shall be chilled to 4 degrees Centigrade during 
collection, shipping, and/or storage. 

iv. If the flow from the outfall(s) being tested ceases during the 
collection of effluent samples, the requirements for the minimum 
number of effluent samples, the minimum number of effluent por
tions and the sample holding time are waived during that sampling 
period. However, the permittee must collect an effluent composite 
sample volume during the period of discharge that is sufficient to 
complete the required toxicity tests wdth daily renewal of effluent. 
When possible, the effluent samples used for the toxicity tests shall 
be collected on separate days if the discharge occurs over multiple 
days. The effluent composite sample collection duration and the 
static renewal protocol associated wdth the abbreviated sample 
collection must be documented in the full report required in Item 4 
of this section. 

V. MULTIPLE OUTFALLS: If the provisions of this section are 
applicable to multiple outfalls, the permittee shall combine the 
composite effluent samples in proportion to the average flow from 
the outfalls listed in Item 1 .a above for the day the sample was 
collected. The permittee shall perform the toxicity test on the 
flow-weighted composite ofthe outfall samples. 

4. REPORTING 

a. The permittee shall prepare a full report ofthe results of all tests 
conducted pursuant to this section in accordance with the Report 
Preparation Section of EPA/600/4-91/002, or the most cunent publication, 
for every valid or invalid toxicity test initiated whether carried to 
completion or not. The permittee shall retain each full report pursuant to 
the provisions of PART III.C.3 of this permit. The permittee shall submit 
full reports only upon the specific request ofthe Agency. 

b. A valid test for each species must be reported on the DMR during each 
reporting period specified in PART I of this permit unless the permittee is 
performing a TRE which may increase the frequency of testing and 
reporting. Only ONE set of biomonitoring data for each species is to be 
recorded on the DMR for each reporting period. The data submitted 
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should reflect the LOWEST Survival results for each species during the 
reporting period. All invalid tests, repeat tests (for invalid tests), and 
retests (for tests previously failed) performed during the reporting period 
must be attached to the DMR for EPA review. 

c. The permittee shall submit the results of each valid toxicity test on the 
subsequent monthly DMR for that reporting period in accordance wdth 
PART III.D.4 of this permit, as follows below. Submit retest information 
clearly marked as such wdth the following month's DMR. Only results of 
valid tests are to be reported on the DMR. 

i. Pimephales promelas (Fathead Minnow) 

(A) If the No Observed Effect Concenfration (NOEC) for 
survival is less than the critical dilution, enter a "1" ; 
otherwdse, enter a "0" for Parameter No. TLP6C. 

(B) Report the NOEC value for survival. Parameter No. 
TOP6C. 

(C) Report the NOEC value for growth. Parameter No. TPP6C. 

ii. Ceriodaphnia dubia 

(A) If the NOEC for survival is less than the critical dilution, 
enter a "1" ; otherwdse, enter a "0" for Parameter No. 
TLP3B. 

(B) Report the NOEC value for survival, Parameter No. 
T0P3B. 

(C) Report the NOEC value for reproduction. Parameter No. 
TPP3B. 

5. TOXICITY REDUCTION EVALUATION (TREI 

a. Within ninety (90) days of confirming lethality in the retests. the permittee 
shall submit a Toxicity Reduction Evaluation (TRE) Action Plan and 
Schedule for conducting a TRE. The TRE Action Plan shall specify the 
approach and methodology to be used in performing the TRE. A Toxicity 
Reduction Evaluation is an investigation intended to determine those 
actions necessary to achieve compliance wdth water quality-based effluent 
limits by reducing an effluent's toxicity to an acceptable level. A TRE is 
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defined as a step-wise process which combines toxicity testing and 
analyses ofthe physical and chemical characteristics of a toxic effluent to 
identify the constituents causing effluent toxicity and/or freatment 
methods which will reduce the effluent toxicity. The TRE Action Plan 
shall lead to the successful elimination of effluent toxicity at the critical 
dilution and include the following: 

i. Specific Activities. The plan shall detail the specific approach the 
permittee intends to utilize in conducting the TRE. The approach 
may include toxicity characterizations, identifications and 
confirmation activities, source evaluation, treatability studies, or 
altemative approaches. When the permittee conducts Toxicity 
Characterization Procedures the permittee shall perform multiple 
characterizations and follow the procedures specified in the 
documents "Methods for Aquatic Toxicity Identification Evalua
tions: Phase I Toxicity Characterization Procedures" 
(EPA-600/6-91/003) and "Toxicity Identification Evaluation: 
Characterization of Chronically Toxic Effluents, Phase I" 
(EPA-600/6-91/005F), or altemate procedures. When the 
permittee conducts Toxicity Identification Evaluations and 
Confirmations, the permittee shall perform multiple identifications 
and follow the methods specified in the documents "Methods for 
Aquatic Toxicity Identification Evaluations, Phase II Toxicity 
Identification Procedures for Samples Exhibiting Acute and 
Chronic Toxicity" (EPA/600/R-92/080) and "Methods for Aquatic 
Toxicity Identification Evaluations, Phase III Toxicity Confir
mation Procedures for Samples Exhibiting Acute and Chronic 
Toxicity" (EPA/600/R-92/081), as appropriate. 

The documents referenced above may be obtained through the 
National Technical Information Service (NTIS) by phone at (703) 
487-4650, or by writing: 

U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 

ii. Sampling Plan (e.g., locations, methods, holding times, chain of 
custody, preservation, etc.). The effluent sample volume collected 
for all tests shall be adequate to perform the toxicity test, toxicity 
characterization, identification and confirmation procedures, and 
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conduct chemical specific analyses when a probable toxicant has 
been identified; 

Where the permittee has identified or suspects specific pollutant(s) 
and/or source(s) of effluent toxicity, the permittee shall conduct, 
conciurent with toxicity testing, chemical specific analyses for the 
identified and/or suspected pollutant(s) and/or source(s) of effluent 
toxicity. Where lethality was demonstrated wdthin 48 hours of test 
initiation, each composite sample shall be analyzed independently. 
Otherwise the permittee may substitute a composite sample, 
comprised of equal portions ofthe individual composite samples, 
for the chemical specific analysis; 

iii. Quality Assurance Plan (e.g., QA/QC implementation, conective 
actions, etc.); and 

iv. Project Organization (e.g., project staff, project manager, 
consulting services, etc.). 

b. The permittee shall initiate the TRE Action Plan wdthin thirty (30) days of 
plan and schedule submittal. The permittee shall assume all risks for 
failure to achieve the required toxicity reduction. 

c. The permittee shall submit a quarterly TRE Activities Report, wdth the 
Discharge Monitoring Report in the months of January, April, July and 
October, containing information on toxicity reduction evaluation activities 
including: 

i. any data and/or substantiating documentation which identifies the 
pollutant(s) and/or source(s) of effluent toxicity; 

ii. any studies/evaluations and results on the treatability ofthe facil
ity's effluent toxicity; and 

iii. any data which identifies effluent toxicity control mechanisms that 
will reduce effluent toxicity to the level necessary to meet no 
significant lethality at the critical dilution. 

A copy ofthe TRE Activities Report shall also be submitted to the state 
agency. 

d. The permittee shall submit a Final Report on Toxicity Reduction Evalua
tion Activities no later than twenty-eight (28) months from confirming 
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lethality in the retests, which provides information pertaining to the 
specific control mechanism selected that will, when implemented, result in 
reduction of effluent toxicity to no significant lethality at the critical 
dilution. The report wdll also provide a specific conective action schedule 
for implementing the selected control mechanism. 

A copy ofthe Final Report on Toxicity Reduction Evaluation Activities 
shall also be submitted to the state agency. 

I. PERMIT REOPENER CLAUSE [EPA HUMAN HEALTH CRITERIA] 

Arsenic has been shown to have the potential to exceed the EPA water quality criteria for the 
protection of human health from consumption of contaminated fish and shellfish. Should the 
State adopt a State water quality standard, this permit may be reopened for modification or 
revocation and reissuance to established effluent limitations for the parameter(s) to be consistent 
with that approved State standard in accordance with 40CFR122.44(d). Modification or 
revocation and reissuance ofthe permit shall follow regulations listed at 40CFR124.5. 
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PART III - STANDARD CONDITIONS FOR NPDES PERMITS 

A. GENERAL CONDITIONS 

1. INTRODUCTION 
In accordance with the provisions of 40 CFR Part 122.41, et. seq., 
this pennit incorporates by reference ALL conditions and 
requirements applicable to NPDES Pemiits set forth in the Clean 
Water Act, as amended, (hereinafter known as the "Act") as well 
as ALL applicable reguiations. 

2. DUTY TO COMPLY 
The permittee must comply with all conditions of this pennit. Any 
pennit noncompliance constitutes a violation of the Act and is 
grounds for enforcement action; for pennit termination, revocation 
and reissuance, or modification; or for denial of a permit renewal 
application. 

3. TOXIC POLLUTANTS 

a. Notwithstanding Part 111. A.5, if any toxic effluent standard 
or prohibition (including any schedule of compliance 
specified in such effluent standard or prohibition) is 
promulgated under Section 307(a) of the Act for a toxic 
pollutant which is present in the discharge and that standard 
or prohibition is more stringent than any limitation on the 
pollutant in this permit, this permit shall be modified or 
revoked and reissued to conform to the toxic effluent standard 
or prohibition. 

b. The permittee shall comply with effluent standards or 
prohibitions established under Section 307(a) of the Act for 
toxic pollutants within the time provided in the regulations 
that established those standards or prohibitions, even if the 
permit has not yet been modified to incorporate the 
requirement. 

4. DUTY TO REAPPLY 
If the permittee wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee must 
apply for and obtain a new permit. The application shall be 
submitted at least 180 days before the expiration date of this 
permit. The Director may grant permission to submit an 
application less than 180 days in advance but no later than the 
permit expiration date. Continuation of expiring permits shall be 
governed by regulations promulgated at 40 CFR Part 122.6 and 
any subsequent amendments. 

5. PERMIT FLEXIBILITY 
This permit may be modified, revoked and reissued, or terminated 
for cause in accordance with 40 CFR 122.62-64. The filing of a 
request for a permit modification, revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance, does not stay any permit condition. 

6. PROPERTY RIGHTS 
This permit does not convey any property rights of any sort, or 
any exclusive privilege. 

7. DUTY TO PROVIDE INFORMATION 
The permittee shall furnish to the Director, within a reasonable 
time, any information which the Director may request to detennine 
whether cause exists for modifying, revoking and reissuing, or 
terminating this permit, or to determine compliance with this 
permit. The permittee shall also fiimish to the Director, upon 
request, copies of records required to be kept by this permit. 

8. CRIMINAL AND CIVIL LIABILITY 
Except as provided in permit conditions on "Bypassing" and 
"Upsets", nothing in this permit shall be construed to relieve the 
permittee from civil or criminal penalties for noncompliance. Any 
false or materially misleading representation or concealment of 
information required to be reported by the provisions ofthe permit, 
the Act, or applicable regulations, which avoids or effectively 
defeats the regulatory purpose of the Pennit may subject the 
Permittee to criminal enforcement pursuant to 18 U.S.C. Section 
1001. 

9. OIL AND HAZARDOUS SUBSTANCE LIABILITY 
Nothing in this permit shall be construed to preclude the institution 
of any legal action or relieve the pennittee from any 
responsibilities, liabilities, or penalties to which the permittee is or 
may be subject under Section 311 ofthe Act. 

10. STATE LAWS 
Nothing in this permit shall be construed to preclude the institution 
of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties established pursuant to any 
applicable State law or regulation under authority preserved by 
Section 510 ofthe Act. 

11. SEVERABILITY 
The provisions of this permit are severable, and if any provision of 
this permit or the application of any provision of this permit to any 
circumstance is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 

B. PROPER OPERATION AND MAINTENANCE 

1. NEED TO HALT OR REDUCE NOT A DEFENSE 
It shall not be a defense for a permittee in an enforcement action 
that it would have been necessaiy to halt or reduce the permitted 
activity in order to maintain compliance with the conditions of this 
permit. The permittee is responsible for maintaining adequate 
safeguards to prevent the discharge of untreated or inadequately 
treated wastes during electrical power failure either by means of 
altemate power sources, standby generators or retention of 
inadequately treated effluent. 

(REVISED 0 1 - 2 4 - 9 6 ) 
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2. DUTY TO MITIGATE 
The permittee shall take all reasonable steps to minimize or 
prevent any discharge in violation of this pennit which has a 
reasonable likelihood of adversely affecting human health or the 
environment. 

3. PROPER OPERATION AND MAINTENANCE 

a. The pennittee shall at all times properly operate and maintain 
all facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by permittee as 
efficiently as possible and in a manner which will minimize 
upsets and discharges of excessive pollutants and will achieve 
compliance with the conditions of this permit. Proper 
operation and maintenance also includes adequate laboratory 
controls and appropriate quality assurance procedures. This 
provision requires the operation of backup or auxiliary 
facilities or similar systems which are installed by a permittee 
only when the operation is necessary to achieve compliance 
with the conditions of this permit. 

b. The permittee shall provide an adequate operating staff which 
is duly qualified to carry out operation, maintenance and 
testing functions required to insure compliance with the 
conditions of this permit. 

4. BYPASS OF TREATMENT FACILITIES 

a. BYPASS NOT EXCEEDING LIMITATIONS 
The permittee may allow any bypass to occur which does not 
cause effluent limitations to be exceeded, but only if it also is 
for essential maintenance to assure efficient operation. These 
bypasses are not subject to the provisions of Parts III.B.4.b. 
and 4.C. 

b. NOTICE 

(1) ANTICIPATED BYPASS X t 
' \ 

(2) 

If the permittee knows in advance of the need for a 
bypass, it shall submit prior notice, if possible at least 
ten days before the date ofthe bypass. 

UNANTICIPATED BYPASS 
The permittee shall, within 24 hours, submit notice of 
an unanticipated bypass as required in Part 1II.D.7. 

c. PROHIBITION OF BYPASS 

(b) There were no feasible altematives to the bypass, 
such as the use of auxiliary treatment facilities, 
retention of untreated wastes, or maintenance during 
normal periods of equipment downtime. This 
condition is not satisfied if adequate back-up 
equipment should have been installed in the 
exercise of reasonable engineering Judgment to 
prevent a bypass which occurred during normal 
periods of equipment downtime or preventive 
maintenance; and, 

(c) The permittee submitted notices as required by Part 
III.B.4.b. 

(2) The Director may allow an anticipated bypass after 
considering its adverse effects, if the Director determines 
that it will meet the three conditions listed at Part 
III.B.4.c(l). 

5. UPSET CONDITIONS 

a. EFFECT OF AN UPSET 
An upset constitutes an affirmative defense to an action 
brought for noncompliance with such technology-based 
pennit effluent limitations if the requirements of Part 
III.B.S.b. are met. No determination made during 
administrative review of claims that noncompliance was 
caused by upset, and before an action for noncompliance, is 
final administrative action subject to Judicial review. 

b. CONDITIONS NECESSARY FOR A DEMONSTRATION 
OF UPSET 

A permittee who wishes to establish the affirmative defense 
of upset shall demonstrate, through properly signed, 
contemporaneous operating logs, or other relevant evidence 
that: 

(1) An upset occurred and that the permittee can identify the 
cause(s) ofthe upset; 

(2) The permitted facility was at the time being properly 
operated; 

(3) The permittee submitted notice ofthe upset as required 
by Part I1I.D.7; and, 

(4) The permittee complied with any remedial measures 
required by Part III.B.2. 

(1) Bypass is prohibited, and the Director may take 
enforcement action against a permittee for bypass, 
unless: 

c. BURDEN OF PROOF 
In any enforcement proceeding, the permittee seeking to 
establish the occurrence of an upset has the burden of proof 

(a) Bypass was unavoidable to prevent loss of life, 
personal injury, or severe property damage; 
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6. REMOVED SUBSTANCES 
Unless otherwise authorized, solids, sewage sludges, filter 
backwash, or other pollutants removed in the course of treatment 
or wastewater control shall be disposed of in a manner such as to 
prevent any pollutant from such materials from entering navigable 
waters. 

7. PERCENT REMOVAL (PUBLICLY OWNED TREATMENT 
WORKS) 

For publicly owned treatment works, the 30-day average (or 
Monthly Average) percent removal for Biochemical Oxygen 
Demand and Total Suspended Solids shall not be less than 85 
percent unless otherwise authorized by the permitting authority in 
accordance with 40 CFR 133.103. 

C. MONITORING AND RECORDS 

1. INSPECTION AND ENTRY 
The permittee shall allow the Director, or an authorized 
representative, upon the presentation of credentials and other 
documents as may be required by the law to: 

a. Enter upon the permittee's premises where a regulated facility 
or activity is located or conducted, or where records must be 
kept under the conditions of this permit; 

b. Have access to and copy, at reasonable times, any records that 
must be kept under the conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment 
(including monitoring and control equipment), practices or 
operations regulated or required under this permit; and 

d. Sample or monitor at reasonable times, for the purpose of 
assuring permit compliance or as otherwise authorized by the 
Act, any substances or parameters at any location. 

2. REPRESENTATIVE SAMPLING 
Samples and measurements taken for the purpose of monitoring 
shall be representative ofthe monitored activity. 

3. RETENTION OF RECORDS 
The permittee shall retain records of all monitoring information, 
including all calibration and maintenance records and all original 
strip chart recordings for continuous monitoring instrumentation, 
copies of all reports required by this permit, and records of all data 
used to complete the application for this permit, for a period of at 
least 3 years from the date ofthe sample, measurement, report, or 
application. This period may be extended by request of the 
Director at any time. 

4. RECORD CONTENTS 
Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or 
measurements; 

c. The date(s) and time(s) analyses were performed; 
d. The individual(s) who performed the analyses; &, 
e. The analytical techniques or methods used; and 
f The results of such analyses. 

niU^ 

5. MONITORING PROCEDURES 

a. Monitoring must be conducted according to test procedures 
approved under 40 CFR Part 136, unless other test 
procedures have been specified in this permit or approved by 
the Regional Administrator. 

b. The permittee shall calibrate and perform maintenance 
procedures on all monitoring and analytical instruments at 
intervals frequent enough to insure accuracy of measurements 
and shall maintain appropriate records of such activities. 

c. An adequate analytical quality conttol program, includingthe 
analyses of sufficient standards, spikes, and duplicate samples 
to insure the accuracy of all required analytical results shall be 
maintained by the permittee or designated commercial 
laboratory. 

6. FLOW MEASUREMENTS 
Appropriate flow measurement devices and methods consistent 
with accepted scientific practices shall be selected and used to 
ensure the accuracy and reliability of measurements ofthe volume 
of monitored discharges. The devices shall be installed, calibrated, 
and maintained to insure that the accuracy ofthe measurements is 
consistent with the accepted capability of that type of device. 
Devices selected shall be capable of measuring flows with a 
maximum deviation of less than 10% from true discharge rates 
throughout the range of expected discharge volumes. 

D. REPORTING REOUIREMENTS 

1. PLANNED CHANGES 

a. INDUSTRIAL PERMITS 

The permittee shall give notice to the Director as soon as possible 
of any planned physical alterations or additions to the permitted 
facility. Notice is required only when: 

(1) The alteration or addition to a permitted facility may 
meet one ofthe criteria for determining whether a facility 
is a new source in 40 CFR Part 122.29(b); or, 

(2) The alteration or addition could signiflcantly change the 
nature or increase the quantity of pollutants discharged. 
This notification applies to pollutants which are subject 
neither to effluent limitations in the permit, nor to 
notification requirements listed at Part III.D. lO.a. 
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b. 

3. 

MUNICIPAL PERMITS ' ' ' ^ 
Any change in the facility discharge (including the 
introduction of any new source or significant discharge or 
significant changes in the quantity or quality of existing 
discharges of pollutants) must be reported to the permitting 
authority. In no case are any new connections, increased 
flows, or significant changes in influent quality permitted that 
will cause violation of the effluent limitations specifled 
herein. 

ANTICIPATED NONCOMPLIANCE 
The permittee shall give advance notice to the Director of any 
planned changes in the permitted facility or activity which may 
result in noncompliance with permit requirements. 

TRANSFERS 
This permit is not transferable to any person except after notice to 
the Director. The Director may require modification or revocation 
and reissuance ofthe permit to change the name ofthe permittee 
and incorporate such other requirements as may be necessary 
under the Act. 

4. DISCHARGE MONITORING REPORTS AND OTHER 
REPORTS 

Monitoring results must be reported on Discharge Monitoring 
Report (DMR) Form EPA No. 3320-1 in accordance with the 
"General Instructions" provided on the form. The permittee shall 
submit the original DMR signed and certifled as required by Part 
III.D. 11 and all other reports required by Part III.D. to the EPA at 
the address below. Duplicate copies of DMR's and all other 
reports shall be submitted to the appropriate State agency(ies) at 
the following address(es): 

EPA: 
Compliance Assurance and Enforcement Division 
Water Enforcement Branch (6EN-W) 
U.S. Environmental Protection Agency, Region 6 
1445 Ross Avenue 
Dallas, TX 75202-2733 

increased monitoringfrequency shall also be indicated on the DMR. 

6. AVERAGING OF MEASUREMENTS 
Calculations for all limitations which require averaging of 
measurements shall utilize an arithmetic mean unless otherwise 
specified by the Director in the permit. 

7. TWENTY-FOUR HOUR REPORTING 

a. The permittee shall report any noncompliance which may 
endanger health or the environment. Any information shall 
be provided orally within 24 hours ftom the time the 
permittee becomes aware of the circumstances. A written 
submission shall be provided within 5 days of the time the 
permittee becomes aware of the circumstances. The report 
shall contain the following information: 

(1) A description ofthe noncompliance and its cause; 

(2) The period of noncompliance including exact dates and 
times, and if the noncompliance has not been corrected, 
the anticipated time it is expected to continue; and, 

(3) Steps being taken to reduce, eliminate, and prevent 
recurrence ofthe noncomplying discharge. 

b. The following shall be included as information which must be 
reported within 24 hours: 

(1) Any unanticipated bypass which exceeds any effluent 
limitation in the permit; 

(2) Any upset which exceeds any effluent limitation in the 
permit; ahd, 

(3) Violation of a maximum daily discharge limitation for 
any of the pollutants listed by the Director in Part II 
(industrial permits only) of the permit to be reported 
within 24 hours. 

5. 

New Mexico: 
Program Manager 
Surface Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
1190 Saint Francis Drive 
Santa Fe, NM 87502 

ADDITIONAL MONITORING BY THE PERMITTEE 
If the pennittee monitors any pollutant more frequently than 
required by this pennit, using test procedures approved under 40 
CFR Part 136 or as specified in this permit, the results of this 
monitoring shall be included in the calculation and reporting ofthe 
data submitted in the Discharge Monitoring Report (DMR). Such 

c. The Director may waive the written report on a case-by-case 
basis if the oral report has been received within 24 hours. 

8. OTHER NONCOMPLIANCE 
The permittee shall report all instances of noncompliance not 
reported under Parts III.D.4 and D.7 and Part I.B (for industrial 
permits only) at the time monitoring reports are submitted. The 
reports shall contain the information listed at Part III.D.7. 

9. OTHER INFORMATION 
Where the permittee becomes aware that it failed to submit any 
relevant facts in a permit application, or submitted incorrect 
information in a permit application or in any report to the Director, 
it shall promptly submit such facts or information. 
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10. CHANGES IN DISCHARGES OF TOXIC SUBSTANCES 
All existing manufacturing, commercial, mining, and silvacultural 
permittees shall notify the Director as soon as it knows or has 
reason to believe: 

a. 

b. 

11. 

That any activity has occurred or will occur which would 
result in the discharge, on a routine or frequent basis, of any 
toxic pollutant listed at 40 CFR Part 122, Appendix D, Tables 
II and III (excluding Total Phenols) which is not limited in 
the permit, if that discharge will exceed the highest of the 
following "notification levels": 

(1) One hundred micrograms per liter (100 pg/L); 
(2) Two hundred micrograms per liter (200 pg/L) for 

acrolein and acrylonitrile; Ave hundred micrograms per 
liter (500 pg/L) for 2,4-dinitro-phenol and for 2-
methyl-4,6-dinitrophenol;and one milligram per liter(l 
mg/L) for antimony; 

(3) Five (5) times the maximum concentration value 
reported for that pollutant in the permit application; or 

(4) The level established by the Director. 

That any activity has occurred or will occur which would 
result in any discharge, on a non-routine or infrequent basis, 
of a toxic pollutant which is not limited in the permit, if that 
discharge will exceed the highest of the following 
"notification levels": 

(1) Five hundred micrograms per liter (500 Jig/L); 
(2) One milligram per liter (1 mg/L) for antimony; 
(3) Ten (10) times the maximum concentration value 

reported for that pollutant in the permit application; or 
(4) The level established by the Director. 

SIGNATORY REOUIREMENTS 
All applications, reports, or information submitted to the Director 
shall be signed and certifled. 

a. ALL PERMIT APPLICATIONS shall be signed as follows: 

(1) FOR A CORPORATION - by a responsible corporate 
officer For the purpose of this section, a responsible 
corporate officer means: 

(a) A president, secretary, treasurer, or vice-president 
ofthe corporation in charge of a principal business 
function, or any other person who performs similar 
policy or decision making functions for the 
corporation; or, 

(b) The manager of one or more manufacturing, 
production, or operating facilities employing more 
than 250 persons or having gross annual sales or 
expenditures exceeding $25 million (in second-
quarter 1980 dollars), if authority to sign 

documents has been assigned or delegated to the 
manager in accordance with corporate procedures. 

(2) FOR A PARTNERSHIP OR SOLE PROPRIETORSHIP 
- by a general partner or the proprietor, respectively. 

(3) FOR A MUNICIPALITY. STATE. FEDERAL. OR 
OTHER PUBLIC AGENCY - by either a principal 
executive officer or ranking elected official. For 
purposes of this section, a principal executive officer of 
a Federal agency includes: 

(a) The chiefexecutive officer ofthe agency, or 

(b) A senior executive officer having responsibility for 
the overall operations of a principal geographic 
unit ofthe agency. 

ALL REPORTS required by the permit and other information 
requested by the Director shall be signed by a person 
described above or by a duly authorized representative of that 
person. A person is a duly authorized representative only if: 

(1) The authorization is made in writing by a person 
described above; 

(2) The authorization specifies either an individual or a 
position having responsibility for the overall operation of 
the regulated facility or activity, such as the position of 
plant manager, operator of a well or a well field, 
superintendent, or position of equivalent responsibility, 
or an individual or position having overall responsibility 
for environmental matters for the company. A duly 
authorized representative may thus be either a named 
individual or an individual occupying a named position; 
and, 

(3) The written authorization is submitted to the Director. 

CERTIFICATION 
Any person signing a document under this section shall make 
the following certification: 

"I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information 
submitted. Based on my inquiry ofthe person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine 
and imprisonment for knowing violations." 
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12. AVAILABILITY OF REPORTS 
Except for applications, effluent data, permits, and other data 
specified in 40 CFR 122.7, any information submitted pursuant to 
this permit may be claimed as confidential by the submitter. If no 
claim is made at the time of submission, information may be made 
available to the public without further notice. 

13. ARCHEOLOGICAL/HISTORICAL SITES (TEXAS PERMITS 
ONLY) 

If during the life of this permit, new construction or land 
acquisition or any construction related activity where previously 
undisturbed ground is proposed for disturbance by the permittee 
which is related to an activity authorized by this permit, the 
permittee shall send the following items to the Texas State Historic 
Preservation Officer (SHPO): (1) a description of the new 
construction and the potential impact that this activity may have 
upon the ground (including sludge application methods, if 
applicable), and (2) a copy of a USGS topographic map outlining 
the location ofthe project and associated sludge disposal areas or 
other ancillary impact areas. The address ofthe Texas SHPO is: 

that he is placing another person in imminent danger of death 
or serious bodily injury is subject to a fine of not more than 
$250,000, or by imprisonment for not more than 15 years, or 
both. 

FALSE STATEMENTS 
The Act provides that any person who knowingly makes any 
false material statement, representation, or certification in any 
application, record, report, plan, or other document filed or 
required to be maintained under the Act or who knowingly 
falsifies, tampers with, or renders inaccurate, any monitoring 
device or method required to be maintained under the Act, 
shall upon conviction, be punished by a fine of not more than 
$ 10,000, or by imprisonment for not more than 2 years, or by 
both. If a conviction of a person is for a violation committed 
after a first conviction of such person under this paragraph, 
punishment shall be by a fine of not more than $20,000 per 
day of violation, or by imprisonment of not more than 4 
years, or by both. (See Section 309.C.4 of the Clean Water 
Act) 

Texas State Historic Preservation Officer 
Department of Antiquities Protection 

Texas Historical Commission 
P.O. Box 12276 

Austin, Texas 78711 

2. CIVIL PENALTIES 
The Act provides that any person who violates a permit condition 
implementing Sections 301,302,306,307,308,318, or 405 ofthe 
Act is subject to a civil penalty not to exceed $27,500 per day for 
each violation. 

This information will be used by the Texas SHPO and EPA to 
consult according to the requirements of 36 CFR Part 800.4-800.6 
on methods to minimize harm to historical properties. The 
applicant will be contacted within 30 days about further actions 
that may be needed to meet the requirements of 36 CFR Part 800. 

E. PENALTIES FOR VIOLATIONS OF PERMIT CONDITIONS 

1. CRIMINAL 

a. NEGLIGENT VIOLATIONS 
The Act provides that any person who negligently violates 
permit conditions implementing Section 301, 302, 306, 307, 
308,318; or 405 ofthe Act is subject to a fine of not less than 
$2,500 nor more than $25,000 per day of violation, or by 
imprisonment for not more than 1 year, or both. 

b. KNOWING VIOLATIONS 
The Act provides that any person who knowingly violates 
permit conditions implementing Sections 301,302,306,307, 
308,318, or 405 ofthe Act is subject to a fine of not less than 
$5,000 nor more than $50,000 per day of violation, or by 
imprisonment for not more than 3 years, or both. 

c. KNOWING ENDANGERMENT 
The Act provides that any person who knowingly violates 
permit conditions implementing Sections 301,302,303,306, 
307, 308, 318, or 405 ofthe Act and who knows at that time 

3. ADMINISTRATIVE PENALTIES 
The Act provides that any person who violates a permit condition 
implementing Sections 301,302,306,307,308,318, or 405 ofthe 
Act is subject to an administrative penalty, as follows: 

a. CLASS I PENALTY 
Not to exceed $11,000 per violation nor shall the maximum 
amount exceed $27,500. 

b. CLASS II PENALTY 
Not to exceed $ 11,000 per day for each day during which the 
violation continues nor shall the maximum amount exceed 
$137,500. 

F. DEFINITIONS 
All definitions contained in Section 502 ofthe Act shall apply to this 
permit and are incorporated herein by reference. Unless otherwise 
specified in this permit, additional definitions of words or phrases used 
in this permit are as follows: 

1. ACT means the Clean Water Act (33 U.S.C. 1251 et. seq.), as 
amended. 

2. ADMINISTRATOR means the Administt-ator of the U.S. 
Environmental Protection Agency. 

3. APPLICABLE EFFLUENTSTANDARDS AND LIMITATIONS 
means all state and Federal effluent standards and limitations to 
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which a discharge is subject under the Act, including, but not 
limited to, effluent limitations, standards or performance, 
toxic effluent standards and prohibitions, and pretreatment 
standards. 

4. APPLICABLE WATER OUALITY STANDARDS means all 
water quality standards to which a discharge is subject under the 
Act. 

5. BYPASS means the intentional diversion of waste streams from 
any portion of a treatment facility. 

6. DAILY DISCHARGE means the discharge of a pollutant 
measured during a calendar day or any 24-hour period that 
reasonably represents the calendar day for purposes of sampling. 
For pollutants with limitations expressed in terms of mass, the 
"daily discharge" is calculated as the total mass of the pollutant 
discharged over the sampling day. For pollutants with limitations 
expressed in other units of measurement, the "daily discharge" is 
calculated as the average measurement of the pollutant over the 
sampling day. "Daily discharge" determination of concentration 
made using a composite sample shall be the concentration ofthe 
composite sample. When grab samples are used, the "daily 
discharge" determination of concentration shall be arithmetic 
average (weighted by flow value) of all samples collected during 
that sampling day. 

7. DAILY MAXIMUM discharge limitation means the highest 
allowable "daily discharge" during the calendar month. 

8. DIRECTOR means the U.S. Environmental Protection Agency 
Regional Administrator or an authorized representative. 

9. ENVIRONMENTAL PROTECTION AGENCY means the U.S. 
Environmental Protection Agency. 

10. GRAB SAMPLE means an individual sample collected in less than 
15 minutes. 

11. INDUSTRIAL USER means a nondomestic discharger, as 
identified in 40 CFR 403, introducing pollutants to a publicly 
owned treatment works. 

12. MONTHLY AVERAGE (also known as DAILY AVERAGE) 
discharge limitations means the highest allowable average of 
"daily discharge(s)" over a calendar month, calculated as the sum 
of all "daily discharge(s)" measured during a calendar month 
divided by the number of "daily discharge(s)" measured during 
that month. When the permit establishes daily average 
concentration effluent limitations or conditions, the daily average 
concentration means the arithmetic average (weighted by flow) of 
all "daily discharge(s)" of concentration determined during the 
calendar month where C = daily concentration, F = daily flow, and 
n = number of daily samples; daily average discharge = 

C,F, + C2Fj + ... + C„F„ 

F, + Fj + ... + F„ 

13. NATIONAL POLLUTANT DISCHARGE ELIMINATION 
SYSTEM means the national program for issuing, modifying, 
revoking and reissuing, terminating, monitoring and enforcing 
permits, and imposing and enforcing pretreatment requirements, 
under Sections 307, 318, 402, and 405 ofthe Act. 

14. SEVERE PROPERTY DAMAGE means substantial physical 
damage to property, damage to the treattnent facilities which 
causes them to become inoperable, or substantial and permanent 
loss of natural resources which can reasonably be expected to 
occur in the absence of a bypass. Severe property damage does not 
mean economic loss caused by delays in production. 

15. SEWAGE SLUDGE means the solids, residues, and precipitates 
separated from or created in sewage by the unit processes of a 
publicly owned treatment works. Sewage as used in this deflnition 
means any wastes, including wastes from humans, households, 
commercial establishments, industries, and storm water runoff, that 
are discharged to or otherwise enter a publicly owned treatment 
works. 

16. TREATMENT WORKS means any devices and systems used in 
the storage, treatment, recycling and reclamation of municipal 
sewage and industrial wastes of a liquid nature to implement 
Section 201 ofthe Act, or necessary to recycle or reuse water at the 
most economical cost over the estimated life of the works, 
including intercepting sewers, sewage collection systems, 
pumping, power and other equipment, and their appurtenances, 
extension, improvement, remodeling, additions, and alterations 
thereof 

17. UPSET means an exceptional incident in which there is 
unintentional and temporary noncompliance with technology-
based permit effluent limitations because of factors beyond the 
reasonable control of the pennittee. An upset does not include 
noncompliance to the extent caused by operational error, 
improperly designed treatment facilities, inadequate treatment 
facilities, lack of preventive maintenance, or careless or improper 
operation. 

18. FOR FECAL COLIFORM BACTERIA, a sample consists of one 
effluent grab portion collected during a 24-hour period at peak 
loads. 

19. The term "MGD" shall mean million gallons per day. 

20. The term "mg/L" shall mean milligrams per liter or parts per 
million (ppm). 

21. The term "ue/L" shall mean micrograms per liter or parts per 
billion (ppb). 
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22. MUNICIPAL TERMS 
a. 7-DAY AVERAGE or WEEKLY AVERAGE, other than for 

fecal coliform bacteria, is the arithmetic mean ofthe daily 
values for all effluent samples collected during a calendar 
week, calculated as the sum of all daily discharges measured 
during a calendar week divided by the number of daily 
discharges measured during that week. The 7-day average for 
fecal coliform bacteria is the geometric mean ofthe values for 
all effluent samples collected during a calendar week. 

b. 30-DAY AVERAGE or MONTHLY AVERAGE, other than 
for fecal coliform bacteria, is the arithmetic mean ofthe daily 
values for all effluent samples collected during a calendar 
month, calculated as the sum of all daily discharges measured 
during a calendar month divided by the number of daily 
discharges measured during that month. The 30-day average 
for fecal coliform bacteria is the geometric mean ofthe values 
for all effluent samples collected during a calendar month. 

c. 24-HOUR COMPOSITE SAMPLE consists of a minimum of 
12 effluent portions collected at equal time intervals over the 
24-hour period and combined proportional to flow or a 
sample collected at frequent intervals proportional to flow 
over the 24-hour period. 

d. 12-HOUR COMPOSITE SAMPLE consists of 12 effluent 
portions collected no closer together than one hour and 
composited according to flow. The daily sampling intervals 
shall include the highest flow periods. 

e. 6-HOUR COMPOSITE SAMPLE consists of six effluent 
portions collected no closer together than one hour (with the 
first portion collected no earlier than 10:00 a.m.) and 
composited according to flow. 

f 3-HOUR COMPOSITE SAMPLE consists of three effluent 
portions collected no closer together than one hour (with the 
first portion collected no earlier than 10:00 a.m.) and 
composited according to flow. 

(REVISED 0 1 - 2 4 - 9 6 ) 
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O N S ( « • f r r r i i r r utt a l U i i l i m r n l 1 l i r r r ) 

A V E R A G E 

* * * * * * 

;. * * * 4 : * * 

0.0001 
OiOOl 

DAILY AV 

: ; ; \ ; : > : : - ' - \ , 1 " ' : 

. ' ' • • • • . . . ' • 

. • • ^ c ^ . ' • * • • * ' 

• ; . • • " • ' • • ' • ' ' • ; ' • • ' • . • 

M A X I M U M 

* * * * * * 

* * * * * * 

0.0002 
0-002 

DAILY MX 

• • - ' • • • • . . . • • • : . ' • • 

• • ^ " . • • ' • ' • ! ' ' • • 

• . • ' - ' . • : ' 

: • . . • : ; . . ' • 

^ ^ ^ y p /y^ T ^ 5 : l — ^ 1 ( ^ >••'*• 

S I O N A T U R ^ O F P R I N C I P A L EXECUTIVE 

OFFIWER OR A U T H O R I Z E D AOENT 

U N I T S 

* * * * * 3 

« * * * * ; 

MG/L 

N O . 
EX 

[62-63) 

0 
^ 

0 

T E L E P H O N E 

505 586-0212 
i S c f NUMBER 

FREOUENCY 
OF 

ANALVSIS 

164-68) 

. 
S A M P L E 

T Y P E 

{69-70) 

CONTIMTOTAL 
UOUS 

WEEKL' COMPO 

.̂* :; 

D A T E 

85 
Y E A R 

04 
M O 

OA 
D A Y 

Form 3320-1 (Rev. 10-79) PREVIOUS EDITION TO BE USED 'REPLACES EPA FORM T.40 WHICH MAY NO" BE U^5D-,!)2 i> l / l i l < » 0 6 2 f i — ? ' l l 4 j ' / ( 4 PAGE O P 



Molycorp, Inc. 

Questa Division 
P.O. Box469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

CKRi'li?'lEU MAIL • • • ^ • > « K - ^ 

RETURN RECEIPT REX20ESTED Uni®!! 

MOL\CORP 
May 15, 1984 .̂ .. 

Mr. Dick Wtiittington 
Regionail Administrator 
U.S. EPA 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

RE: NPDES Pennit - NM 0022306 
Dear Mr. Whittington: 

Enclosed is the Discharge Monitoring Report for the month of April, 1984. 

Conditions of the new pennit viiich have been included in Molycorp's Request 
For Evidentiary Hearing, submitted to your agency on August 26, 1983, have 
not been addressed in this report. Those pennit conditions include: 

1. Molybdenum concentration limitations 
2. Total arsenic 
3. Definition of ccnposite 
4. Bicmonitoring 
5. Tenperature 

Under Part II D(8)b of our NPDES Pennit, Molycorp is required t o notify the 
Director of changes in discharges v*iich were not reported in the pennit 
application. (Note: pages 15 and 16 of the final pennit are misnumbered). 
Molycorp is currently testing a mill reagent with the trade name Qrfcm D8 
manufactured by Phillips Qianical Conpany. The product has perfomed satis
factorily in preliminary mill tests and ^folycorp is considering using the 
product full tume. A Material Safety Data Sheet about the product is enclosed 
for your information. The EPA will be notified if a decision is. made to use 
this reagent full t:ime. 

If you have any questions about this information, please contact me. 

Sincerely, 

U 
C. ̂ . Sacrison 
General Manager 

CRS/lm 

xc: EID-Steve Asher - Santa Fe 



1316) 

NM =0022306. • 
P E R M I T N U M B E R 

11719) 

001 • 
OISCHAROE NUMBCR 

P R O M 

Mr:-iTORINO PERIOD | 
YEAR MO 

84. 04-
UAY 

jy-_^ .,TO 
YEAR 

84-
MO 

04 
OAV 

3 0 • 
(3»IM (tt-tV f**»> K ' l ( » n t (Utt) post) NOTE: Read in i l n i c t l on* belora completing thla lorm. 

P A R A M E T E R . 

FLCX-J. 

C.O.D. 

S A M P L E 
M E A S U R E M E N T 

S A M P L E 
M E A S U R E M E N T 

R E O U I R 
:-'.>-A;iii!i:-: 

( J C o r i l O n l y ) Q U A N T I T Y OR L O A O I N O 
iS4-6lt 

A V E R A G E 

1.4 
(5477) 

M A X I M U M 

2.9 
(11200) 

U N I T * 

I'GD 
(M'D) 

(4 Card Onlyy " Q U A L I T Y O R C O N C E N T R A T I O N 
l46Si) IS4-*I) 

M I N I M U M 

Fl<iw. occur i 
A l l da t a r( 

A V E R A O K 

ed only '.on 
f e r s t o t h o s e days 

;22 

M A X I M U M 

Z6 days. 

U N I T S 162-63) 

M3/L 

N O . 
KX 

H 

?1f 

rncaucNCV or 
ANALYSIS 

<M-M) 

Cont. 
t-ot. 

m 
•T tm 

weekly 

S A M P L E 
T Y P E 

(«9-70) 

conp. 

T.S.S. 
S A M P L E 

M E A S U R E M E N T 
M: • f H ' 

11 19 M3/L weekly 

•rt^QUlflEMJMTi 
^m 

» : 
§•4 

Iftf If l ^ l t s 

TOTAL 
CYANIDE 

S A M P L E 
M E A S U R E M E N T 

:>,/v;pe»tMiT|i-?s. 
RBq«jii;Bii;d!ir 

.003 ^Pi. 
•^Mtfv 

iC/L i l 
weekly 

mM 

FLUORIDE 
S A M P L E 

M E A S U R E M E N T 

M-pBRMit' l-v*;-
j!l£4Uj!IKMeNT1: 

1.8 1.9 M3/L week 
wm fe p c a t p , 

^*t«rT AIM 
TOTAL 
CADMIUM 

S A M P L E 
M E A S U R E M E N T <;^'Qi- <.oi M3/L 

m^VMAVrm... 

TOTAL 
IRON 

S A M P L E 
M E A S U R E M E N T 

H E Q U I R C M E N T 

H3/L S S 
weekly 

F.*!*I1.'W. J 

M E / T I T L K P R I N C I P A L E X E C U T I V E O F F I C E R 

'(#. R. Sacrison 
General Managier 

T Y P E D O R P R I N T E D 

I CCRTr r UHOCR PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
AM> AM FAMILIAA WITH THE INFORMATION SUSMTTCO HEROIC ANO -SASCO 
ON MY INQUIRY OF THOSE mDVIOUALS IMMEOMTELV RtSFONSISLE FOR 
OeTAININO TME mFORMATMN. I BELKVC THE SUBMITTCO INFOIIMATION 
IS TRUE. ACCURATE ANO COMPLETE I AM AWARE THAT THERE'ARC UO-
NIFICANT PENALTIES FOR SUBMITTINO FALSE INFORMATION. MCLUnNO 
THE POSKiaiUTY OF FINE ANO IMPRSONMENT. SEC- IB U.SC I 1001 ANO 
39 u s e . I I 3 I S . tFirnaHln rnndtr Hum t l o l m l n mmy iar ludt finn « r u tlOJOM 
and/ot mmtimum Imprt fonmihl af brluitan I monlMt and S y t a n j 

I M E N T A N O E X P L A N A T I O N O F A N Y V I O L A T I O N S ( R t l t t t n c t a l l a l l a c h m t a l l h t r t ) 

a i Q N A T U R E O P P R I N C I P A L E X E C U T I V E 

O F F I C E R O R A U T H O R I Z E D A O E N T . 

T K L K P H O N K o Ar r B 

505 1586-0212 
AHtA' 

84 
N U M B E R Y E A R M O D A Y 

14 

I 

! • • I- . ". 
I '•; 2 

a r m 1 3 9 0 - 1 ( R e v . 1 0 ' 7 9 ) P R E V I O U S E D I T I O N T O B E U S E D ' . R E P L A C E S E P A F O R M T - 4 a W H I C H M A Y N O T B K U S E D . ) P A O E • O F 



.«. ^ Molycorp, Inc. 
A Unocal Company 
Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL 
MOLYCORP 

A u g u s t . 1 , 1990 

Enforcement Branch (6W-E) 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Dear Sirs: 

Enclosed are composite average results for the Discharge 
Monitoring Reports for the months of May and June, 1990, Permit 
No. NM0022306, Outfalls 001 and 002. We regret the delay in 
submitting these reports. This reporting requirement has not 
applied to the facility since 1985. Consequently, the current 
staff was unfamiliar with the requirement. The misunderstanding 
has been corrected and future reports will be complete when 
submitted. 

Flow occurred in Outfall 001 for one week beginning May 31 and 
one week beginning June 23. Consequently, one sample was 
collected from 001 (except for cyanide) for each month. As a 
result, the calculated maximums and averages are the same. 

Exceedences of permit levels for molybdenum occurred for the 
average composite concentration for each month, although the 
maximtua values were in conpliance, and concentrations at 001 were 
in compliance. In the future, the final treatment facility above 
001 will be operated at a higher flow rate. This will lower the 
composite concentration while still remaining within permit 
levels for Mo mass discharge. 

Very truly yours, 

David R. Shoemaker 
Mine Manager 

Enclosure: DMR Report 
cc: NM EID Program Manager 



rcHMii I tfc NAME/AOOHESS (Incfude 
FacUity Name/Location ifdifferenti 

ijAME MfiLlC0ttP_IBC2_ttUES.TA_DI¥^ 
ApoREss^j^_Q;,_aoi_iti2 • 

QilfiS.lA 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
OISCHARQE MONITORINQ f\EPORr(DMR) 

(2-16) (17-19) 

. _ i i n _ a j 5 5 . t i _ _ 
NM0022306 

PERMIT NUMBER 
0 0 1 A 

OISCHARQE NUMBER 

r - FIHAL 
PROCESS UATER 

Form Approvod. 
OMB No. 2040-0004 
Approval expires 6-30-01 

FACILITY 

LOCATION '_ 

AIXN: DAWID R SUOEHAKEH, GBM« SDPT> 
FROM 

MONITORING PERIOD 
YEAR 
-9tX 

MO 
^ 

(20-21) (22-23) (24-2i) 

TO 
YEAR 

- 9 ^ - ^ 
DAY 

- t t r 
(26-27) (28-29) (30-31) 

ilAJOft 
NOTE: Rsad Instructions bsfors completing this form. 

PARAMETER 
(32-37) 

(3 Card Only) 
(46-33) 

QUANTITY OR LOADING 
(S4-6I) 

AVERAGE MAXIMUM UNITS 

(4 Card Only) 
(38^3) 

QUAUTY OR CONCENTRATION 
(46-33) (34-61) 

MINIMUM AVERAGE MAXIMUM UNITS 

NO. 
EX 

FREQUENCY 
OF 

ANALYSIS 
f62-63A (64-68) 

SAMPLE 
TYPE 

(69-70) 

3ZTGEtl DEBAtiO, CUCH. 
(illGU LEVEL) (COD) 

1)0340, 1 0 0 
grrLOBMT GROSS TALDE 

SAMPLE 
MEASUREMENT 

««4(«4 i« 4i:C(»««4: « « « 4 i « « 
8.0 8.0 1/wk compos 

.., PERMIT .• ' 
REQUIREMENT i : 

• • 5 * » * * " ( • •^^•^* « 9 9 P P * 1 ^'- ./fib' 
bAiii>A¥ DAILY n i 

IIEEKLTi:OHPOS 
HG/L 

PU 

QOilOO 1 0 0 
SFFLDEMT GROSS VALOE 

SAMPLE 
MEASUREMENT ' 

««4c«««: «t4:»««4c' 
7.5 

«4c4c«i9c« 
7.5 1/wk g r a b 

•-; PERMIT ,; 
REQUIREMENT •-

4i4i4:4i«i^ 
HIHIHOH 

X f * i f i ^ 4 t * ^ ^ 9 i 0 
HAXiaOH 

UBEKLriiRAB 
SU 

SOLIDS, TOTAL 
SUSPEMD20. 
J0530 1 0 0 
KFFLUaMT GROSS ?ALOE 

' SAMPLE 
MEASUREMENT. 

i^-^-^tn^^ * * * * * * : » « ^ : » ^ « 
2.0 2.0 1/wk compos 

•; P^fJMlf • 
REQUIREMENT 

^44 r»4 r4 i 

D A l L T A y 
: 5 -30-. 
DAi;.T MI MG/L 

IIBBKLTCOMPOS 

: i fAUI0£ , TOTAL 
(AS CM) 

100720 1 0 0 
FFLOEMT GROSS VALOE 

SAMPLE 
MEASUREMENT -°' 

«)»::9i^«4: «^:;c<:«:i • * • * • * l e s s , thian !88i l e s s V l ; * ^ 
» 2/wk compos 

• PERMIT 
REQUIREMENT j,;! 

;4i^«^^« «;:^«4c^]9i ; 0,025 0»05 
DAILY MI MG/L 

l e i C B / ^ O M P O S 
HBBK 

i^'LUORIOE, TOTAL 
(AS F) 

00951 1 0.0 
EFFLUEHT GROSS VALOEl 

SAMPLE 
MEASUREMENT -

4c4i«4i«« «4c:gc<c$» «»4::^«c* ««<::»4c« 
2 . 4 1/wk compos 

t PERMIT , 
REQUIREMENT i 

»f<E^^iei, « « ^ i » ; 4c«ig(«4^« :»«i$;4c^:}: : ; . 3 . 0 1 
DAILY HI 

IIBEKLYCOHPOS 
MG/L 

iRSEUIC, TOTAL 
(AS AS) 

J1002 1 0 0 
EFFLOEMT GROSS VALOE 

SAMPLE 
MEASUREMENT 

««4c«4t« :»^«4c«« «4c«4c«4c less than 
.01 

less than 
.01 1/wk compos 

PERMIT. 
REQUIREMENT 

: » « « « : « « [ : «4c««4ciec' < ^ ^ « : ^ « ^ ; 0 i 5 
DAILY AY 

1 , 0 
DAILY HI 

lEEKLYCOHPOS 
MG/L 

uAOJilUM, TOIAL 
(AS CD) 

3 1 0 2 7 1 0 0 
i<FFT.ii.>MT g H n ; ; s V A L U F I 

SAMPLE 
MEASUREMENT 

«4c«:4H9e:» ««:ac«:il« <:«4c4(«$ 4:^:^:C:«4c 
.02 1/wk compos 

-, PERMIT ,' 
REQUIREMp^T ;. 

. ^ « 4 c « « « 
:4 

« « « : 

« « « « b.cr. 

a:.':9c««c:^«c- 0*05« 
DAILY HI 

rEBKLYi:OHPOS 
MG/L 

NAMEn l̂TLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION 
IS TRUE, ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION. INCLUDING 
THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE IB U.S.C. < 1001 AND 
33 U.S.C. i 1319. (Ptnallia uadtr ihetr staluia may Include f ina up lo ttO.OOO 
andormaximum Imprisonment afbtivftn 6 monlluand 3 ytm.t 

t ^ 
t ^ Ap^*»- i>^5 i 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

TELEPHONE OATE 

05 586-0212 

AREA 
CODE 

90 

NUMBER YEAR 

07 

MO 

12 

DAY 

COMMENT AND EXPLANATION OF ANY VIOLATIONS (Rtferenct allattaelimentshere) 

EPA Form 3320-1 (Rev. 9-88) Previous editions may be used. (REPLACES EPA FORM T.40 WHICH MAY NOT BE USED.) 
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ERMITTEE NAME/ADDRESS f/ndiute 
aciliiy Namt/1 

^ D R E S s ^ P ^ j O , _ B 0 1 [ _ 4 6 9 
1 QDESTA __JLM_875i6j 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
DISCHARGE MONITORING REPORT (DMR) 

(2-16) (17-19) 

ACILITY , 

OCATION 

l l T U i DAVID R SHOEMAKER, GEM, SOPT, 

l iH0022306 
PERMIT NUMBER 

0 0 1 A 
DISCHARGE NUMBER 

F -1 FINAL 
PROCESS HATER 

Form Approved. 
OMB No. 2040-0004 
Approval expires 6-30-01 

FROM 

MONITORING PERIOD 
YEA ^ - ^ - ^ T O - ^ ^ l ^ ^ S ^ 
(20-21) (22-23) (24-2S) (26-27) (28-29) (30-31) 

MAJOR 
NOTE: Read Instructions before completing this form. 

PARAMETER 
(3 Card Only) 

(46-S3) 
QUANTITY OR LOADING 

(54-61) 

AVERAGE' 

" * ? 5 * 5 y 

MAXIMUM 

«<:««:»;» 
UNITS 

(4 Card Only) 
(38-43) 

QUALITY OR CONCENTRATION 
(46-33) (34-61) 

MINIMUM AVERAGE MAXIMUM UNITS 

NO. 
EX 

(62-63) 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 

:OPPBR, TOTAL 
(AS CU) 

}1042 1 0 0 
SFFLUCUT GROSS VALOE 

SAMPLE 
MEASUREMENT 

^ in in i f ^ i ^ 
. 0 5 . 0 5 

PERMIT 
REQUIREMENT 

"555355?: I f f 5 5 5 5 ^ * * » • ^ 5 ^ 5 5 5 5 ^ 
1/wk 

•555555" " ^ ^ ^ ^ ^ ^ " 5 5 5 5 5 5 
DAILY 4V DAILY HI 

compos 

MG/L 
-555555^ 

l £CKL r i :OHPOS 

[ROM, TOTAL 
(AS FZ) 

11045 1 0 0 
^FFLUERT GROSS VALU0 

SAMPLE 
MEASUREMENT .10 

PERMIT 
REQUIREMENT \ 

" 5 5 5 5 5 5 " Tjjn5|5555"^ « * « : 5 5 5 5 5 5 ^ ^•555?5S5^ 
1/wk 

"*»5555^ 4e4c)^4c4c4 
DAILY HI 

compos 

MG/L 
•EEKLYCOMPOS 

.EAD, TOTAL 
(AS P B ) : 

>1051 1 0 0 
AFFLUENT GROSS VALOE 

SAMPLE 
MEASUREMENT 

««««:$(« 
.10 

PERMIT . 
REQUIREMENT 

tt^pi^^ifi : |»^^fc4<^': 
DAILY AV 

.10 1/wk 
• - s - ' O i e • 
DAILY MI 

compos 
irBESLY<:OMPOS 

MG/L 
lAUCANESE* TOTAL 

(A3 nn) 
1 0 5 5 1 0 0 

IfFLUgUT GROSS VALOE] 

SAMPLE 
MEASUREMENT 

« < ( « « » « X f t f ^ t f * ^ « « « « : « » 
. 0 4 .04 1/wk 

PERMIT 
REQUIREMENT 

« « « « # « «»4c4E4c:0t « « * 5 5 5 » iTcr^ 
DAILY AV 

TIT-
DAILY MI 

compos 
irEEICLY(:0MP05 

MG/L 
iOLYBDERUU, TOTAL 

(AS MO) 
1062 1 0 0 
:FFL0Em GROSS VALOE 

SAMPLE 
MEASUREMENT 

«««4>»« ««: :»«»« «««4i«)9c 
.63 ' .63 1/wk 

PERMIT , . 
REQUIREMENT 

riOc$4t»^3{c- . . • • ' • • • a i O ? 
DAILY AV DAILY HI 

compos 

MG/L 
i lNC, TOTAL 

(AS ZN) 
11092 1 0 0 
iFFLUENT GROSS VALOEI 

SAMPLE 
MEASUREMENT 

^ « « 4 c « « «i«4:«:9c« «4c««4(« «^4C«« :9E 

.01 1/wk 
PERMIT 

REQUIREMENT 
, : 4 t 4 i « 4 i « ( « i « » « « « « ^ «:»4c4t»<t 0*2 

DAILY HI 

compos 
IIBEKLYCOHPOS 

MG/L 
LOU, IR CONDUIT OR 
'URU TREATMENT PLANT 
;oo50 1 0 0 
:FfLOBMT GROSS VALDEl 

SAMPLE 
MEASUREMENT .688 4 .29 

30i:tc:C:^«« « « 5 5 5 ? r ««^«4c4( 
ccxit ln t o t a l z 

PERMIT 
REQUIREMENT 

^R^PORT: 
DAILY AV 

REPORT . 
DAILY Ml 

«:*•* • • 4e4iC<^«4c; :0c^«99i««! 

MGD 
(PONTIUTOTALZ 

UOOS 
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION 
IS TRUE, ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION. INCLUDING 
THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE IB U.S.C. ( 1001 AND 
33 U.S.C, { 1319. (Penaliia under these sianiles may include floes up lo tlO,tJOO 
and or maximum imprisonmeni ofbeiween 6 months and 3 years.) 

^ a £ t i = ± t A j i ± . ^ A*»^vv*>.'OT5V 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

TELEPHONE DATE 

TtRET 
CPPE 

586-0212 90 

NUMBER YEAR 

0 7 

MO 

12 

DAY 

lOMMENT AND EXPLANATION OF ANY VIOLATIONS (Referenceall.ittadtments here) 

;PA yprm 3320-1 (Rev. ^%Si Previous editions maybe used. (REPLACES EPA FORM T-40 WHICH MAV NOT BE USED.) 
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PERMITTEE NAME/ADDRESS fincludt 
facility Nome/Location tfdif/ermi) 

2LAME M0L1CQRP_INC,_QUE^TA_PIV2 
ADDBESS P , O . _BOK U 6 9 . 

C2U5iXA : rULfl2i56 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
OISCHARQE MONrrORINQ REPOm(DMR) 

(2-16) (17-19) 

Nn0022306 
PERMIT NUMBER 

SUM A 
DISCHARGE NUMBER 

FACILITY, 

LOCATION 

ATTN; DAVID R SHOEHAKER, GEN. SOPT, 

FROM 

MONITORING PERIOD | 
YEAR 

90 
MO 

06 
DAY 

U l 
YEAR 

TO 90 
MO 

Ob 
DAY 

JO 
(20-21) (22-23) 04-25) (26-27) (28-29) (30-31) 

r - FINAL 
SUH TOTAL FOR 001 £ 002 

HAJOR 
NOTE: Read ihstruellons before completing tills form. 

PARAMETER • 
(32-37) 

lOLYBDENOH, TOTAL 
(AS MO) 

91062 1 0 0 
E:FFLUENT GROSS VALOB 

\ , ^ X\ 
SAMPLE 

MEASUREMENT 

PERMIT. 
REQUIREMENT ; 

SAMPLE 
MEASUREMENT 

. PERMIT 
REQUIREMENT ' 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

• PERMIT 
REQUIREMENT ,. 

SAMPLE 
MEASUREMENT 

PERMIT 
NEQUIREMEMT^ 

SAMPLE 
MEASUREMENT 

PERMIT ! 
REQUIREMENT : 

SAMPLE 
MEASUREMENT 

}. PERMIT': 
REQUIREMENT 

NAMEH^ITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

(3 Card Only) Q U A N T I T Y O R L O A D I N G 
(46-53) (54-61) 

AVERAGE 

25 
DAILY AV 

9.83 

; r ' - ! 

• • • \ . . 1 

• r - ' [ " \ . . ^ . ' , • : • • 

MAXIMUM 

50 
DAILY.NY 

15.39 

. • * - : " • " ' . - • ' 

v..:^,:^'';u: ' : f i '"-

...;;\..:,' '^;' 

UNITS 

LBS/D1 

.-

(4 Card Only) QUAUTY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

« « « 4 t « « 

; « | p i ^ 4 t « : ^ ; 

• ̂ V|\U-fei; 

i i ^'' '•'•*• A<̂  

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. 1 BELIEVE THE SUBMITTED INFORMATION 
IS TRUE. ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION. INCLUDING 
THE POSSIBILITY OF FINE ANO IMPRISONMENT. SEE 18 l l S C. I 1001 AND 
1.1 I I f t p K «i«a /nu..hf«* UH.4... .J.*** »#*...#«• • . « . tm^t...i r ... t t m v n 
andorm tHvrn 6 months and S years. 

AVERAGE 

« « « « « 4 i 

y' '««^4i««v:. 

C4 I'i-'/.: 

•di i fe 

'-WSMMI' 

* . ' ' • ' ' . ' ' ' , • " • • • 

MAXIMUM 

«4C4E4I;CC« 

« 4 ( « « < | i 4 i ^ 

" l - y ' . : : . i ! ^ - . ' •••. 

' ' l \ ^ .X--A'l:.' 

^M-ifci ̂ v. 
• - v S ' ' -

^ .T.^ • ' - V - ' i •:•" 

/^^A * ^ . ^ ^ - ^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

UNITS 

NO. 
EX 

(62-63) 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 

iBEKLYCOHPO: 

J - "• 

V 

TELEPHONE 

Jne* i c o e o o i o 
}U3 

AAI^ 
PQDE 

; ^ o o M/tA.C. 

NUMBER 

• • ; 

T • ' 

• • • • . • • < 

î;:,:;; 

i' 

i" ,': • 

' r . 

• ! . . . • • 

j • 

D A T E 

90 
YEAR 

07 

MO 

12 
DAY 

COMMENT AND EXPLANATION OF ANY VIOLATIONS ^/tc/imnrf a//ar/<icAm«i(t A m ; 

NOLXBDENDH - AVG 
HOLXBDENOM - HAI 

6 MONTHS PRIXBEDIHG, 
CURRENT HONTH ONLY. 

EP,̂  Form 3320-1 (Rev. 0-88) Previous editions maybe used. (REPLACES EPA FORM T.40 WHICH MAV NOT BE USED.) 
n n n o / n n n c i c - i m o PAGE ^ OF 



PERMITTEE NAMBADOnESSr/nrlude 

StI'^5Crail^«Ci^Q0ESTA_Diyi_ 
ApDRESS_Pi__£._D0I_469 

QUESTA ».«L§7556_ 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
DISCHARGE MONITORINQ REPOm(DMR) 

0J6) (I7j)9) 
NK0022306 

fACiLin; .; 
LOCATION ; 
ATTN: DAVID R SHOEMAKER, GBN* SOPT, 

PERMIT NUMBER 

002 A 
DISCHARGE NUMBER 

FROM 

MONITORING PERIOD 
YE, MO 

- 0 * 
(20-21) (22-23) a4-25) 

mr ro-m-^ % 
DAX, 

(26-27) (28-29) (30-31) 

Form Approved. 
F - F I N A L OMB No. 2040-0004 
SEEPAGE TAILING IHPOtftfBl«'l?!f"r«* '̂»^«' 

HAJOR 
NOTE: Read Instructions before completing tfils form. 

PARAMETER 
(32-37) 

(3 Card Only) 
(46-53) 

QUANTITY OR LOADING 
(54-61) , 

AVERAGE 

"«55#55" 
MAXIMUM 

•555555 
UNITS 

(4 Card Only) 
(38-45) 

QUALITY OR CONCENTRATION 
(46-53) (54-61) 

MINIMUM 

-555555 
AVERAGE MAXIMUM UNITS 

NO. 
EX 

(62-63) 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 
(69-70) 

JKYGBN DEHARD, CHEH. 
(HIGH LEVEL) (COD) 

00340 1 0 0 
EFFLUENT GROSS VALO 

SAMPLE 
MEASUREMENT 8 . 0 1 1 . 0 1/wk compc 

. PERMIT 
REQUIREMENT ,: 

« « « « « « . « « « « « « < !»«« 
« : « « ^ 

"555555" "5555«5" 

r v̂  :60., 
O'AILT AY 

* * * * * * 

wr 
DAILY HI HG/L 

OHCE/.COHPO: 
HONTfl 

PH SAMPLE 
MEASUREMENT 7,1 7.4 i 1/wk j rab 

00400 1 0 0 
EFFLUENT GROSS VALUEl 

. PERMIT 
REQUIREMENT 

"555555" '555555~?J«r««i 
HINiHUB 

^ * 5 ^ * i k 

aAMq 
97ir 

OH SU 
ONCE/ 

H08TH 
I;RAB 

FOLIOS, TOTAL 
SUSPENDED 
00530 1 0 0 
EFFLUENT GROSS VALUE] 

SAMPLE 
MEASUREMENT 

« « « « « « «4t4c«c:S:j}: 4 t « « « « « c 
4.0 6.0 1/wk compos 

PERMIT 
REQUIREMENT 

««4i««4i 

in-

<c«4i««« 
ry •«*« 

«««jpi]9|l^ ;,S • •-; ;20-
-DilLY HI HG/L 

PNCEACGHPOS 
HOHTH 

:KANID£, TOTAL 
(AS CN) 

00720 1 0 0 
EFFLUENT GROSS YALUE 

SAMPLE 
MEASUREMENT 

« « « « » « « 4 c « « « « «4(«<c«ft 
.0016; .0019 1/wk compos 

PERMIT-
REQUIREMENT 

>.|ee4i4i«««^ « « « 4 c « * T 4 * « 4 e 
.-.-1 - i « « « * 

; K * * * * I ^ V 
• . K X . 

^tc 0 i 0 2 5 v 
DAILY£AV D A t L Y !BI 

'.. - • t't^.if 

HG/L 
OBCE/:tOHPOS 
HONTH 

FLUORIDE, TOTAL 
(4S F) 

00951 1 0 0 
EFFLUENT GROSS VALUl 

SAMPLE 
MEASUREMENT 

««4(4E4C« «4i««4c« «« i^^«e4c « 4 c « ^ « « 
2.1 i 1/wk compos 

• PERMIT V 
^EQUlREMEf4T 

^ « « < : « « « ' ' ^««4c^:tc«:<«i4c« 1***$**' 
. 1 ' * ' ; t « « « « 

- - - ' 
• • • • - ' ' . w f . ' * • - - 1 

TTF 
b i l L Y HI HG/L 

DHCE/^COHPOS 
HONTH 

ARSENIC, TOTAL 
(AS AS) . 

01002 1 0 0 
EFFLUENT GROSS VALUl 

SAMPLE 
MEASUREMENT 

« « « « 4 i « i «««««(!» « 4 ( « » « « 
.01 .01 1/wk compos 

PERMIT-
REQUIREMENT 

: t « 4 * « * * r 

..? 

I «««u9i^4i : 
u •••.' ' J . I - • DAILY -AV r t tAILYlf l l HG/L 

OBCE/;COHPOS 
HONTH 

CADMIUM, TOTAL 
(AS CD) 

D1027 1 0 0 
EFFLUENT GROSS VALUE] 

SAMPLE 
MEASUREMENT 

« « « « « » « « « « « « « « « « [ « « i ^ « : M t « « 
.02 i 1/wk 

PERMIT 
REQUIREMENT 

4 i « ^ « « « ^ « 4 i « ;»55»5«r "5^555*5* 
compos 

V r- . it 
0 , 0 5 

DAILY MI HG/L 
I )NCB/ COHPOS 

HOHTH 
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF I «W THAT I HAVE PERS,:)!!-! LY EXAMINED 
AND AM FAMILIAR WITH THE INFr i l iMAr iON SUBMITTED t l 1^. I.I; ANO BASED 
ON MV IMr.lllRY OF THOSE IND.ViOUALS IMMEDIATELY > < L : . , O N S I B L E FOR 
OBTAINING I HE INFORMATION I BEI lEVE THE S U B M h . t D INFORMATION 
IS TRUE. ACCURATE AND COMPl.t'Tf: I AM AWARE TH-' '. MERE ARE SIG-
NIFICANT PENALTIES FOR SUBHIUI I lQ FALSE INFORK< . , t ' N . INCLUDING 
THE POSSIBILITY OF FINE ANO IMI'IIISONMENT. SEE 18 i i C. | 1001 AND 
33 U.S.C. I 1319. (Penalties under thete statutes may Include /lues up to 310,000 
and or maximum Imprisonment oJ between 6 months and 3 years.) 

t^>^^L^A-^ y ^ l ^ > . ^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

TELEPHONE DATE 

4^05 

AREA 
CgPE. 

586-0212 90 

NUMBER YEAH 

07 

MO 

12 

DAY 
COMMENT ANO EXPLANATION OF ANY VIOLATIONS rAr/er«n«a//arrffcAmma Amy 

• • f t n i T * r i M - * - f Y--V-T- o ^ M i C*ffinmUD*>« n D r M f T i m M n u n i i * 



PERMITTEE HAMBJADDHBSS finchtde 
Facility Name/Location if d'\fferent) 

HmB ttfi(JtQDa£_IH£«_LQtfESlA_PIJi.^ 
ADDRESS p , O , B O I U 6 9 

UiifiSTl lW_fi75i<i 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
OISCHARQE MONrrORINQ REPORT ̂ OAfAy 

(2-16) (17-19) 

NB0022306 
PERMIT NUMBER 

002 A 
DISCHARGE NUMBER 

Form Approved. 
OMB No. 2040-0004 

IS 6-30-01 

FACILITY 

LOCATION 

ATTN; DAVID R SHOEHAKER. GEN. SUPTe 

FROM 

MONITORING PERIOD | 
YEAR 

yo 
MO 

06 
DAY 

U i TO 
YEAR 

yu 
MO 

Ub 
DAY 

JU 
(20-21) (22-23) (24-25) (26-27) (28-29) (30-31) 

F - i lP INAL 
SEEPAGE TAILING IHPO 

HAJOR ! 
NOTE: Read Instructions before completing this form. 

PARAMETER 
(32-37) 

(3 Card Only) 
(46-53) 

QUANTITY OR LOADING 
(54-61) 

AVERAGE MAXIMUM UNITS 

(4 Cord Only) 
(38-45) 

MINIMUM 

QUAUTY OR CONCENTRATION 
(46-53) (54-61) 

AVERAGE MAXIMUM UNITS 

NO. 
EX 

f62-63) 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 

[TOPPER, TOTAL 
(AS CU) 

0 1 0 4 2 1 0 0 
EFFLUENT GROSS VALUE 

SAMPLE 
MEASUREMENT 

« « « : » » « 4c4u»«:4t« «4c :»*«« 

.03 .09 
PERMIT 

REQUIREMENT 
« « « « « « ) e ( « * * * * 4 | * « : * 

«*•*: 
«:4e4i««« 0 i l 5 

DAILY AY 
OiSO 

DAILY; HI 

l/wk jSSSSSXi 

H G / L 

(t>NCB/. COB POS 
flOHTR 

IRON, TOTAL 
(AS FE) 

01045 1 0 0 
L F r m S H I GROSS YALPq 

SAMPLE 
MEASUREMENT 

4iiOc«4c«« « i > « i ^ « « « » < ( * * * « « = « « « « 

•.' PERMIT ' 
REQUIREMENT ;. 

«»4t4 i«4 i 4c4t4i4e4t«t ; 4 t « « « < i « ' ^V 
.23 

0 , 6 
DAILY 'MI 

l / v i k 

llBEKLYi:OHPOS 
flG/L 

cnmpn 

LEAD, TOTAL 
(AS PB) . 

01051 1 0 0 
EFFLOEMT GROSS VALO; 

SAMPLE 
MEASUREMENT 

«4c«4c4c«c 4i«4ti»<i4c ^j^ittt^KUtt 

PERMIT 
REQUIREMENT 

««4c««4i^ «c^«<9t<c«: < ! * * * : :.4r*^4i4e« 
.Jia. 

0*3 
DAILY:, A? 

-JJL 

1 P J U I HX 

1/wk nnmprx 

MG/L 
DNCE/rCOHPOS 
HONTH 

MANGANESE, TOTAL 
(AS MN) 

D1C5S 1 0 0 
EFFLUENT GROSS VALDEJ 

SAMPLE 
MEASUREMENT 

« « » « « « ^TinOtiittUt « : » « « « « 

1.71 i i 
PERMIT 

REQUIREMENT 
, 4 c * « * 4 t * ; i f i t t t^ t tpp • *« 

*«««! 
4t««4c4c« l i O i 

DAILY'AV 
• . r r 1 , 5 . 

. DAILY MI 

IL \ /wk compoi 

MG/L 
ONCE/:COMPOS 
MONTH 

aOLIBDENUH, TOTAL 
(AS HO) 

0 1 0 6 2 1 0 0 
KPPLt lKMT S H O S S VALUB 

SAMPLE 
MEASUREMENT: 

««4r4:«« :>«4c<c4e«; 4 i««4r««: 

2.50 
. PERMIT i 
REQUIREMENT 

t * j j t « * « t * . -
2.68 1/wk 

« 4 t « « * * .«|*iec« : 

« « * * : IfC-S'- ]>JlItYUY 
v"-,/ 2 . 0 : 
DAILY ' H I BG/L 

osCE/ : 
HONTH 

compoi 
I :oBPOs 

ZINC, TOIAL 
(AS ZN) 

0 1 0 9 2 1 0 0 
KPPLnEMT CROSS VALUEl 

SAMPLE 
MEASUREMENT 

« 4 t 4 i * * » «4e4e«:«« *' f l i* 'C**# <:««(«4;« 

.02 1/wk compos 
;•.:. PERMIT lii 
REQUIREMENT i' 

V «*»•*«>•;• 4tiCn»**«' 0i2 
PAILI HX MG/L 

l )NCE/ '£OBPOS 
MONTH 

FLO'd, IN CONDUIT OR 
KiflU TREATMENT PLANT 
5 0 0 5 0 1 0 0 
WFFf. l lEMT G R O S S VALOEl 

SAMPLE 
MEASUREMENT .415 .415 

« « : ^ ^ « « pp^^BCt^ « « : $ i ^ « ; ; i 

daily e s t . 
',. PERMIT 
REQUIREMENT ', 

REPORT, , 
DAtT.T AV 

RBPOBT, 
DAILY MJ MfilL 

J.******j 
tf..ifl 

; i r ^^ t t^^ ipr i^ i >AILY SSTIHA 

NAMEH^ITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED o n PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION 
IS TRUE. ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIG. 
NIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING 
THE POSSIBILITY OF FINE ANO IMPRISONMENT. SEE 18 U.S.C. i 1001 AND 
33 U.S.C. I 1310. (I^nallles under ihese siatuies may Include fines up lo 310.000 
and or maximum imprisonment of l>etvren 6 months and 5 years.) 

TELEPHONE OATE 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

5 586-0212 

AREA 
CgPE 

90 

NUMBER YEAR 

07 

MO 

12 

COMMENT ANO EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) 

SEE I'ERHIT PART III FOR FURTHSR REQUIREMENTS, 
THERE SHALL BE NO DISCHARGE OF FLOATING SOLIDS OR 

i ^ l ^ l M S c ^ ( f fe^.^^) ? M ^ s idi l \)ns may be used. 

VISIBLE FOAH BICEPT IN TRACE AHOOBTS. 

(REPLACES EPA FORM T.40 WHICH MAY NOT BE USED.) 
A f 1 * * o / n n m i ^ - ^ < \ n « « » PAGE , OF 



PERMITTEE NAME/ADDRESS (include 

ApDRESS_P^jO,_BOI_46? 
QJlfiStl lWLfl755^ 

FACILITY ^ 

LOCATION 

ATTN: DAVID R SHOEMAKER, GEN, SUPT. 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
DISCHARGE MONITORINQ REPORT rOM/;> 

(2-16) . (17-19) 

NH0022306 
PERMIT NUMBER 

002 A 
DISCHARGE NUMBER 

Form Approved. 
OMB No. 2040-0004 

f i 6-30-01 

FROM 

MONITORING PERIOD 

¥ & - * - ^ T O ^ ^ - ^ ^ ^ 
PO-21) (22-V) (24-25) (26-27) (28-29) (30-31) 

F - FINAL 
SBEPAGB TAILING IMP 

MAJOR 
NOTE: Read Instructions before completing this form. 

PARAMETER 
(32-37) 

HERCURY, TOTAL 
(AS HG) 

71900 1 0 0 
EFFLUENT GROSS VALUE 

\ _ ^ 

^ " \ 
SAMPLE 

MEASUREMENT' 

PERMIT 
REQUIREMENT V 

SAMPLE 
MEASUREMENT 

• PERMIT. '••. 
REQUIREMENT .: 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT , 
REQUIREMENT .-\ . . . 

SAMPLE. 
MEASUREMENT 

2 PERMIT'- ! 
REQUIREMENT ; 

SAMPLE 
MEASUREMENT 

PERMIT i ; 
REQUIREMEKT : 

SAMPLE 
MEASUREMENT 

PERMIT :' 
REQUIREMENT | 

NAMEATITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADING 
(46-53) (54-61) 

AVERAGE 

«»»««e«c 

44c** * * : 

, . 

• • • : , . - c 5 . v - • - • 

%i:!S 
'.'. 

• , i • . . . . ^ f « - ; - . 

' ;. i.*- ^ 

MAXIMUM 

^ t ^ ^ t ^ t l t ^ 

• i l h " , •' • 

' • : ' . ' ' . ' • 

UNITS 

1 

• • • • • • • ' 

(4 Card Only) QUAUTY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

««««:»«: 

itMiA 
• . c ' , . - ' . . : 

1 

^M i--fe--
, • . H, 

' V : - K ^ i . l . . 

• ' • L i . * ' 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. 1 BELIEVE THE SUBMITTED INFORMATION 
IS TRUE. ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR SUBMHTINO FALSE INFORM .i : ' iN. INCLUDING 
THE POSSIBILITY OF FINE AND IMPHISONMENT. SEE IB U ii C. i 1001 AND 
1.1 11^ r > f^ iQ rrtm....iiu* .....f... .!...,« ........^ .m..., !»•/.. 4. r. . . .... t l . t i m v M 
andorm arinitiin imprisonment <i/be tw^ .16 months and 5 years ) 

AVERAGE 

.0002 
0.001-

iDAlLYAY 
; "• / 

. ^ • . 

' • • • • • • ; / . • . - > • , • . - ( - ; : . • ; - . • • 

':-4:f-.|':'̂ -'. 
.., 

MAXIMUM 

.00026 
: 0 , 0 0 2 
> D A I L Y A ^ H I 

1 

• % • 

? • • : « - . . • > . , 

•> 

. .X , , 

- c -. 1 ' ' 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

UNITS 

HG/L 

NO. 
EX 

(62-63) 

0 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

1/wk 

SAMPLE 
TYPE 

(69-70) 

comoos 
ipNCE/ i:OHPOS 

. HONTH1 

^ 

• 

•. 

TELEPHONE 

t 

'sbs 1 586-0212 
SSIt " " " « " 

V 

t 

. 1 . 

. 

. i 

, 1 
1 

DATE 

90-
YEAR 

07 
MO 

12 
DAY 

COMMENT AND EXPLANATION OF ANY \/\OLAr\ONS (Reference all attachments here) 

SEE PERMIT PART III FOR FURTHBR REQUIREMEHTS,. 
TI|£R£ SHALL BE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAH BICEPT IN TRACE AHOUHTS*. 
DISCHA^OE JHOM-SEgD t...l. e« FMA ennae w jA tuu i /«u eaAv un.T B C i i e e n % 



PERMITTEE NAMBADDRESSr//ir/urfr 
Facility Same/Location i f different) 

2LAME_ttuuiCDtti>_JNi:a_QJIE5.1A_J)U* 
ApDRESS^^^J2^._|jpX_ll49 

liuasuL un^aliii^ 

NATIONAL POLLUTANT DISCHAROE ELIMINATION SySTtM (NPDES) 
DISCHARGE MONITORINQ HEPOnj(DMR) 

(2-16) . (17-19) 

Mfl0022306 
PERMIT NUMBER OISCHARQE NUMBER 

FACILITY 
LOCATION 

ATTN; DAVID R SHOEMAKER. GEN. 
PARAMETER 

(32-37) 

SOPT. 
FROM 

MONITORING PERIOD | 
YEAR 

fo-
MO., 

DC 
DAY, 

TO 
YEAR 

^6 
MO 

0 6 
DAY 
Jfe.' 

(3 Card Only) 
(46-53) 

QUANTITY OR LOADING 
(54-61) 

(20-21) (22-23) (24-25) 

AVERAGE MAXIMUM UNITS 

(4 Card Only) 
(38-45) 

(26-27) (28-29) (30-31) 

Form Approvod. 
F F I N A L OMQ No. 2040-0004 

SEEPAGE TAILING I B P o r f W U H m " " ' 

COMPOSITE 001-tO02 

HAJOR 
NOTE: Read Instructions before complel ino this lorm. 

QUALITY OR CONCENTRATION 
(46-33) (54-61) 

MINIMUM AVERAGE MAXIMUM UNITS 

NO. 
EX 

FREQUENCY 
OF 

ANALYSIS 
m-6Jfi (64-68) 

SAM 
TY 

169 

lOXIGEN DEMAND, CHEM. 
(HIGH LEVEL) (COD) 

u o 3 a o 1 0 0 
EFFLUENT GROSS VALUEl 

SAMPLE 
MEASUREMENT 

4c4t4[i3c4e«c « « « ^ « c » « » 4 l ^ « E « 
8.0 8.0 1/wk 80ITI 

.. PERMIT 
REQUIREMENT , 

• • •« t» |J r , ; ' 4 i « « » « « c : « « * * ^«^«*<net ; r 6 0 
DAILY AY 

9 0 -
DAILY H I H G / L 

ONCE/ 
HONTH 

i:OHI 

IPU 

0 0 4 0 0 1 0 0 
BFFLOEMT GROSS VALOE 

SAMPLE 
MEASUREMENT 

« « « « « « ««4e*«>0c 

PERMIT *• 
REQUIREMENT •'•' 

.««:»«4e4f <• 

7.4 
4c«t««;$c4( 

7.4 1/wk gra 
|;4i^^4c:|^iQ[Xlf;5««:«( 

«**« 
!fi**.**,**i I..; 9i0 

HAIIHDH SO 
fNCE/ tRAI 
HONTH 

SOLIDS, TOIAL 
SUSPENDED 
1)0530 1- 0 0 
EFFLUENT GROSS VALUE 

SAMPLE 
MEASUREMENT 

: » « « « « « 4c»«««« 4i«««««e 2.0 2 .0 1/wk. g r a 

• PEHMlf. .'̂  
REQUIREMENT 

* * * • • « ' ;::̂  
... i; 

/ t r « : ^ « 4 i * 4 i j( 
. . • - • . - • • . 1 . • * • 

< » * « 
* « * * 

;. f j » ^ * * * * : | ^ 
' . } ! ;! ;i ^̂! - t l A l l l AY 

-] 3 0 
DAILY BI MG/L 

q)NCE/:£OMi 
MONTH 

CYANIDE, TOTAL 
( A S ' CH) 

0 0 7 2 0 1 0 0 
KFFLIIRHT fiRO.'i.'? VALUEl 

SAMPLE 
MEASUREMENT 

« t««« :«4c 4r<i«:t:««c 4 t « « » t : « .001 .001 1/wk com 

J PERMIT. 
REQUIREMENT 

. ,4(*^*«4 i , * * * ttt^ttufttt^ta 0 J 0 2 5 
.DAILY AY 

roios 
D A I M HI MG/L 

it>NCE/:i:oHi 
MONTH! 

FLUORIDE, TOTAL 
(AS F) 

0 0 9 5 1 1 0 0 
g P F l . M R M T r :pr><;«; v A l . i i f ^ 

SAMPLE 
MEASUREMENT 

« « < [ 4 c i » « « « « « « « 4c«4:«c4c« <c«4(4i4c«: 

PERMrr, 
REQUIREMENT ' 

^ 4 l i O < « « * * ^ : % « * * « * .« « « ; ^ « r « : « i ' « * « * * « 
- 2 ^ 

3 . 0 
J L H U L i l l 

1/wk :onip 

MG/L. 
ONCE/ fOMP 

MONTH 
ARSENIC, TOTAL 

(AS AS) 
101002 1 0 0 
JirfLUEMT GROSS VALUEl 

SAMPLE 
MEASUREMENT 

« « « « « « « 4 c « » * * « 4 i 4 i « 4 c « 
.01 .01 

PERMIT. 
REQUIREMENT 

i « « * * « * . : v , • ; : » * * * * « 4 
» * * » 

i * # * « * ? ' i O i 5 
DAILY AY 

1 . 0 
DAILY MI HGJLL. 

CADHIUH, TOTAL 
(AS CO) 

101027 1 0 0 
R F F M I R W T C R O S S V A L U I 

SAMPLE 
MEASUREMENT 

4 t 4 t « « « : » « « « « « « «4t)»«c««: < i t « « « « : 

PERMIT <. • 
REQUIREMENT : 

ijOE*«4c<c« ,. ;;4c9i«:^^4c;4«4c« 
•• t i / . • - • • I ^ ^ ^ 

; , ! ; « * * * * * 

.01 

, , ; ; # 4 ^ S l 4 « t « | ^ 0 1 0 5 
D A I L Y . H I llfiZL-

1/wk comp 
(JiHCE/ COMPI 

ai2JlZlL 

1/wk compi 
ipNCB/ COMPI 

HflKXJL 
NAMETTITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
ANO AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN: AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION 
IS TRUE, ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING 
THE POSSIBILITY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. I 1001 ANO 
33 U.S.C. I 1319. (Penalties under these statutes may include fines up la 310.000 
mndmmaxtmmm imprisonmeni afbetweent months and 3 years.) 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

TELEPHONE DATE 

505 586 0212 

TCHIT 
CODE NUMBER YEAR MO 

COMMENT ANO EXPLANATION OF ANY VIOLATIONS (Rtfertnee att attachments here) 

SEE PERMIT PART III FOR FURTHBR REQUIREHENTS. 
THERE SHALL DE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM EICEPT IN TRACE AMOUNTS. 
??#i^H<Mi5tft (^6^.958) ?M3us idn%lls may be used. (REPLACES EPA FORMY.40 WHICH MAV NOT BE USEDJ PAGE 



IRMITTEE NAME/ADDRESS r//>rA«<̂  

^onrss P . O . BOX '169 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSieM (NPDES) 
DISCHARGE MONITORINQ REPORT^DAW 

(±16) (1719) 

yUBSTA HH_B7556 j 

N n 0 0 2 2 3 0 6 

PERMIT NUMBER jOISCHAni OISCHARQE NUMOER 

VCILITY 

3CAJI0N 

[ r r i i ; D A V I O ' 

FROM 

R SHOEMAKER, G E N , S U P T , 

M O N I T O R I N G PERIOD 

m^ *fo 
yq.| m 
o t i , O f TO 11*1 

J t r 
j i a 
O f 

. 0 ^ 

J t r 

F - . FINAL 

PROCESS HATBR 

COMPOSITE 001+002 

HAJOR 

Form Approvod. 
OMQ No. 2040-0004 
Approval oxplros 630-1 

(20-21) (22-23) (24-25) (26-27) (28-29) (30-31) NOTE; Read Instruct ions before complet ing this form. 
(4 Card Only) 

(38-451 PARAMETCn 
(32-37) 

(3 Card Only) 
(46-iil 

QUANTITY OR LOADING 
(J4-6I} 

AVERAGE' 

<i9«4c9» 

MAXIMUM 

««:pc«^« 

UNITS 

QUALITY OR CONCENTRATION 
(46-SJI (54-61) 

MINIMUM 

* * * * * * 

AVERAGE MAXIMUM UNITS 

FREQUENCY 
OF 

ANALYSIS 
(62-63i (64-63) 

NO. 
EX 

SAMPI 
TYPE 

(69-70, 

lOPPKR, TOTAL 

(AS CU) 

11042 1 0 0 

IFFLUENT GROSS VALUE 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

««c«ciec4i«c , ; < i 4 t < i « « < i • • * ; 

« * * « 

; * * * * * * ; 
.05 

i > 

,; 0 , 1 5 , 

DAILY.AY 

.05 
,' 0 * 3 0 

f D A I L Y H I 

r^J* Y I : Wl 
ao/L 

RON, TOTAL 

(AS FE) : 
10U5 1 0 0 
FFLUENT GROSS VALOE 

. SAMPLE 
MEASUREMENT 

«««4e«4( 

- PERMIT 
REQUIREMENT 

* * « * * * -

4t***** 

4t«««i««c 
I. 

:4i*j(*** ;<|«c«« 

« * * * ; 

«<(4:«««t ttltt^^tti^ 

.10 
y«E9«I9«^9: .,«:»4c«44c 

* * * * * * * * * * * * 

I ; 0;6 

DAILY MI HG/L 

1/wk 
rrrsHPt 

comp 

î AD, TOTAL. 
(AS PD) 

1051 1 0 0 
FFLUENT GROSS VALUE 

' SAMPLE 
MEASUREMENT . 1 1 : . 11 

.•. PERMIT 
REQUIREMENT 

« « « « * * > : « « « « « * < ! * « * 

« « « « * « 

^,,:r»<rt***:^.: 

:l 
«4i*<c4i« 

0 A I L Y AV 

1/wk comp 

HC/L 

ilEBKLY<:OHP0 

ANGANESE, TOTAL 

(AS MN). 

1 0 5 5 1 0 0 

FFLUENT GROSS YALUfl 

SAMPLE 
MEASUREMENT 

« < [ « l » « « 

.46 .46 1/wk compos 

PERMIT . 
REQUIREMENT 

; « E 4 I 4 : « « « « t « « « « 4 i < ;« |»«< I4 (« ' ••:^ ; - i 4 0 ' 

DAILY AY 

^ . - 1 . 5 . 

DAILY MI 

lEEKLI :OHPO 

MG/L 

OLiOOENUfl, TOTAL 

(AS HO) 

1 0 6 2 1 0 0 

FFLUENT GROSS VALOfl 

SAMPLE 
MEASUREMENT 

« 4 i 4 i « * * « 4 i i » « « i » 4 ( 4 ( * * * * 
1.05 1.05 

•• PERMIT, I 
REQUIREMENT 

I t i p p ^ ^ ^ . 

« * * * 

• \ * * * * * * f •^^wjVlliOl 

DAILY AY 

- - v ) 2 , 0 ' ; 

DAILY-MX MG/L 

1/wk compoi 

I M C , TOTAL 

(AS- ZN) 
1092 1 0 0 
FFLUENT CROSS VALUE] 

SAMPLE 
MEASUREMENT 

:»4:«««<4c 4ciX«i«4i« «i4i4i«:»» ««:»4i4e<t 

PERMIT 
REQUIREMENT 

««4:«:4e4e: ]gc«:4e4i4c:C< • » * « . 

* * * * y 

.01 

: « ; > * * ^ « i - ! 4c«4:4F3»4' 0;2 
DAILY HI 

1/wk £2II1QC2£ 
MEEKLY :OHPO 

HG/L 

LOU, IN CONDUIT OR 

HKU TREATMENT PLANOl 

0 0 5 0 1 0 . 0 

FFLUSNT GROSS VALUEl 

' SAMPLE 
MEASUREMENT 1 .640 1.640 

«4i i»«4:» 4c4c4i4[«:« 

combined flc-* 001 + 002 

;.' PERMIT 
REQUIREMENT 

REPORT, 
DAILY'AY I 

REPORT 
DAILY HI IHGD 

r««!«l»4c4t- :««Cc««c4l/ «c4i4(*<<« 

. ^ 
"- -I 

* * * • 

* * * * , 
r O N T I H t O T A L 
UOUS 

NAMEfTITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION 
IS TRUE, ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR SUBMITTINQ FALSE INFORMAIION, INCLUDING 
THE POSSIBILITY OF FINE ANO IMI'IIISONMENT. SEE 18 I l l i C I 1001 ANO 
33 U.S.C. I IJ19. fPenaliies under lAr.ir itatutes may InctuOe /.-./i up to II0.0CO 
andor maximum fmprtienmml of between 6 munths and 3 years.) 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

TELEPHONE DATE 

505 586 0212 

MPC. NUMBER YEAR MO OAV 
}M M E|lT AND EXPLANATION OF ANY VIOLATIONS (Refemct aU attachments here) 



Faciliiy Namef Location If different) 
NAME HOLICORP 
ADDRESS p . 0 . U O I 

Q] lS i i tA__ 

FACILITY 

INC. 
469 

.QOEJ. TA 

— 

D I V , 

lW_fi255.^ 

— _ ^ _ — — . ' i 

nn I lunoi . ruLLU I nn i uiaunAnue CLiminn i i\jn S T S I KM i n r u c ^ f 
OISCHARQE MONITORING REPORT^OA//?; 

( 2 ^ :_ (17-191 
H H 0 0 2 2 3 0 6 

PERMIT NUMBER DISCHARGE NUMOER 

OMO No. 2040-OC 
.SI 

LOCATION 

ATTN: D A Y I D " 

FROM 

R SHOEMAKER, GEN. gUPT 

MONITORING PERIOD 
YEA^ 

12. 
MO 

0<^' TO <fO ^ G Jo •^ 
pO-21) (22-23) (24-25) P6-27) (28-29) (30-il) 

r - FINAL ^ , , 
SEEPAGE TAILING IHPorfHTJlfWP 

COMPOSITE 0014002 

HAJOR 
NOTE: Read Inslruclions before compleling llils Ion 

PARAMETER 
(32-37) 

(3 Card Only) 
(46-33) 

QUANTITY OR LOADING 
(54-61) 

AVERAOE MAXIMUM UNITS 

(4 Card Only) 
(38^5) 

MINIMUM 

QUAUTY OR CONCENTRATION 
(46-53) (34-61) 

AVERAGE MAXIMUM UNITS 

NO. 
EX 

(62-63) 

FREQUENCY 
OF 

ANALYSIS 
(64.68) 

St 
1 

»BRCURY, TOTAL 
(AS UG) 

7 1 9 0 0 1 0 0 
•AFFLUENT GROSS VALUEl 

SAMPLE 
MEASUREMENT 

4 i « « « i » » - 4r«4r««4e 4(««««4( 
.0002 .0002 1/wk :on 

. PERMIT ; 
REQUIREMENT' 

«:^4c4ci»4l ;L: * * * * * * • * »*:» 
j i L 

-• !I 
':b,4c«i4t4i«c«i; 

«4c«« >,; t v ' 

f 0 * 0 0 1 . 
tiAILY AV 

o;oo2 
DAILY HI MG/L 

ONCE/ 
MONTH 

i :o i 

SAMPLE 
MEASUREMENT 

V; PERMIT >? 
REQUIREMENT f . .•:.|1!̂ .<? •p' ^ ' t ' ;..i;:..^-:(i5i!i!;'- r 

' ' • • ' " ^ ' ' • • > - ^ ' 

O: •? 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

IV L 
'\ !i r 

SAMPLE 
MEASUREMENT 

•V S5 . i 

• PERMIT 
REQUIREMENT ' 

•:. i.' 

. 1 • - 1 , ' 

Cl 
• - ( I 

SAMPLE 
MEASUREMENT 

',. PERMrr.., r; 
REQUmEMENT e; 

• ^ • • ' ^ 

'%^-%'^^.m 
.••Ad;.? 

M,ty !'. 

SAMPLE 
MEASUREMENT 

: . . PERMIT : r. 
REQUIREMENT (• 

• t'--i;iV.'-tt'-":; , , '• i - . y tn ..,ti :-(ll'-t-. 

• MM;;J. ; - :^ : . .«g,- ' \ . . i : •:'. . ->• •• 
I-}! 

SAMPLE 
MEASUREMENT 

W PERMIT, :.:> 
REQUIREMENT ^̂  •^ . i s =• '•'• -• ^ ] 

•-••;»•: d ' . . ; :« .r-.,T-. i 

I:. 
^|i.ri;i'Siif# 

? M . '^•,^.;• 

• l l ^ • . ,'• u - r . - ^ . 

.11,, ;>- .J 

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED 
ON MV INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR 
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION 
IS TRUE, ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIG-
NIFICANT PENALTIES FOR StlOMITTINQ FALSE INFORMATION, INCLUDING 
THE POSSIBILITY OF Î INE Ani l iMPRISONMENT. SEE 18 U.8.a I 1001 ANO 
33 U.S.C I 1310. (Penalltrt under these statutes may in,l,me finrs tip lo 310.000 
andor Ktatlmumimpritonmenl a/t>ei**'fen 6 months and S years J 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AU THORIZEO AGENT 

TELEPHONE OATE 

505 

SffVL 

586 0212 

NUMBER YEAR 
COMMENT AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) 

SEE PERMIT PART III FOR FURTHER REQUIREnBNTS, 
THERE SHALL UE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAH BICEPT IN TRACE AMOUNTS, 

" ^ ^ f i f i M S S ^ (FTel^.^^) P ^ o i s idltkits may be used. 

MO 

(REPLACES EPA FORM T-40 WHICH MAV NOT BE USED J 



^fferenl) D I S C H A R G E MONITORING R E P O R I ' (i>MA) 

m-m 
CA:dNo . iM ' ' i ' 

OlSCHAaOC NUMBER 

PROM 

MONITORING PERIOD | 
VCAR ( MO 

By.i^^-
DAY 

€>/ ŷ O 
YEAR MO OAV 

^'i\ee>\7/\ 
(3(^3i; ( a m nMV (1839) (WW NOTE: Read Inttructiont before completing Uiit form. 

P A R A M E T C R 
{32-37) 

F/ e? vJ 
S A M P L E 

M E A S U R E M E N T 

ReoUIREMCHT 

( J Carif Only) 
(.46-53) 

Q U A N T I T Y OR L O A D I N G 
{.U-61) 

A V E R A O E . 

oe 

M A X I M U M 

.88 

U N I T S 

y » . ^ O 

(4 Card Only) 
08^5) 

Q U A L I T Y OR C O N C E N T R A T I O N 
(46-33) (34-61) 

M I N I M U M A V E R A O E 

^ ^ •u^M^d. 

J 0 '7 ' ja n-s^ir 

M A X I M U M U N I T S l«7.«J) 

' ^ ^ ' 

N O . 
EX 

FRCQUCNCV 
OF 

ANALVSIS 
S A M P I 

T Y P I 

(69-70 

nm^ 
S A M P L E 

M E A S U R E M E N T 

REQUIMEMKNT 

D 

S A M P L E 
M E A S U R E M E N T 

v i V -

'MM^i 
S A M P L E 

M E A S U R E M E N T 

,itequit;EHS:i;(i: 
mrnr. 

wm 
H ^ j j r n ^ 

.ij;'kj1 »«-''>$ ":'̂ -*A'' 

S A M P L E 
M E A S U R E M E N T 

\yrsptimiimMi 
neauiREMENT 

K^^w^^ii*^ 
S A M P L E 

M E A S U R E M E N T 

REQUIREMENT 
^::•y•••./ .^^•,^^••.^•^>^.^••••,•^••i.^^y:^j 

•?. ir^^£tm 
5. 'At-^fe, 

: £ ^ 

^ 4 ^ , 

^ 5 ? ^ njrs!^ M« 
^-'-,e.t^^-»^j-^^ ir^»:''?^ J f ^ " ' 'S?^^^ : 

S A M P L E 
M E A S U R E M E N T 

(lEQUmeMKNt 

N A M E / T I T L E P R I N C I P A L E X E C U T I V E O F F I C E R 

T Y P E D OR P R I N T E D 

•^^lit 
I CERTIFV UNDER PENALTY OF LAW THAT I HAVE PERSONALLV EXAMINED 
AND AM FAMILIAR WITH THE INFORMATION SUBMirTCO HEREIN; AND BASED 
ON MV INQUIRY OF THOSE INDIVIOUALS IMMECXATELV RESPONSIBLE FOR 
OBTAININO THE INFORMATION, i BELIEVE THE SUBMrrTEO INFORMATION 
IS TRUE. ACCURATE AND COMPLETE. I AM AWARE THAT THERE'ARE SIG-
NIFICANT PENALTIES FOR SUBMITTINO FALSE INFORMATION. mCLUDINO 
THE POSSIBILITY OF FINE AND IMPR60NMENT. SEC 18 U.S.C. • 1001 ANO 
33 u s e I 1319. (Ptnotliee andrr thr t r tlatulee may inetudt finee a p l o $10,000 
and/or mati inum imprieonmenl t ^ brtwren 6 months and 5 yeart I 

i:;s<^^mm^':^ 

C O M M E N T A N O E X P L A N A T I O N O F A N V V I O L A T I O N S ( R r l r r c n c e a l l a l l a c h m t n l l here) 

mmi ?5! 
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2464ij 
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Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telepfione: (505) 586-0212 

Wi 
MOLYCORP 

May 7, 1985 

Mr. Dick Whittin^jtou 
Regional Administrator 
U. S. EnvironTnental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

Dear Mr. Whittington: 

Enclosed is the Discharge Monitoring Report for the month of April, 
1985, NPDES Permit # NM 0022306. 

Please be advised that flow from outfall 001 occurred on only three 
days, April 1, 2 and 3. All data refer to those days. 

Sincerely yours-r-p 

/?<r'^<-
C. R. /Sacrison 
General Manager 

CRS:pcr 
cc: Myron Knudson, Water Management Division 

Charles Nylander, NM EID 
Fred Humke, Water Management Division 
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eEE8sil.__U._J:JiX_ilAli 

i tU i i k JA l5lM_tLZU^A 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SVSTEM {NPUES) 
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P A R A M E T E R 

(32-37) 

LOW, I N c o r g u u i T OR 
I K U TRi rA l r tENT PLAN 

DOt>tJ 1 0 
- F L U C I J T G R 0 S < ; VALU! 

S A M P L E 
M E A S U R E M E N T 

P E R M I T 
R E Q U I R E M E N T 

(3 Card Only) QUANTITV OR LOADING 
(46-53) (34-61) 

AVERAGE 

0.14 

300A AVG 

M A X I M U M 

0.14 

CAILY MX 

U N I T S 

HGD 

(4 Card Only) 
(38^3) 

Q U A L I T V OR C O N C E N T R A T I O N 
(46-53) (34-61) 

M I N I M U M 

9 » : V 3 ( C 4 I 4 C : F 

4c«4c4'4'4c 

A V E R A G E 

^T^r ' r ^ r ^ h ^ r 

::«c«4;4:4i4i 

M A X I M U M 

4c««4:3Me 

:Mc«4c«4c 

U N I T S 
1«-4J) 

:gc age 9 :4c q c : 

«:4c:tc4(4»: 

N O . 
EX 

FREOUENCY 
o r 

ANALVSIS 

CONTUllTOTAL 
UUUS 

S A M P L E 
T Y P E 

(69.70) 

i f t i . U K Y , ( U T A L 
(AS H b ) 

I V 0 0 I O 
KlLUL:.>il GKLISS VA LIIIL 

S A M P L E 
M E A S U R E M E N T 
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0.0002 0.0002 
P E R M I T 
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MG/L W t t K L X U M P i ; 

S A M P L E 
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SAMPLE 
MEASUMCMENT 

PERMIT 
neOUIRUMENT 

SAMPLE 
MEASUREMENT 

P E R M I T 
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S A M P L E 
M E A S U R E M E N T 

P E R M I T 
R E Q U I R E M E N T 

/ 2 . 
M E / T I T L C P R I N C I P A L E X E C U T I V E O F F I C E R 

C. R. Sacrison 
General Manager 

T Y P E D OR P R I N T E D 

I CERTIFV UNDER PENALTY OF L W THAT I HAVE PERSONALLV EXAMINED 
ANO AM FAMILIAR WITH THE INFCRMATtON SUBMITTED HEREIN: ANO BASED 
ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIHLE FOR 
OBTAINING THE INFORMATION. • BELIEVE THE SUBMITTED INFORMATION 
IS TRUE. ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIC 
NIFICANT PENALTirS FOR SUBMIT'INC FALSE INFORMATION. INO.UDINC 
THE POSSIBILITY OF FINE ANO IMI i^lSONMENT. SEE IU U.SC. I lOOl AND 
3J u s e I 1319. I l 'rnalt iet under t h r v mtatuirt may include / i n n up lo $111.01111 
arid ur maximum impriaonmrnt nf heltivrn 6 niiinfAf ana i yearm.t 

SIGNATIfRE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

TELEPHONE O A T E 

505 
A R E A 
£S3Si£. 

586-0212 85 
N U M O E R 

05 
M O 

07 

4MENT ANO EXPLANATION OF ANV VIOLATIONS {Rrlerence all ultiiclimeiils here) 
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04/22/97 TUE .08:41 FAX g,j,Q2 

, j ^ - ^ ' * * % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
j ^ "^ REGION VIII 

^ 2 ^ i 993 ^8*^ STR6ET - SUITE 500 
• , „ g ^ DENV6R, COLORADO 80202-2466 

DEC 22 1998 

Ref: 8MM-C 

Dan Fraser, Chief 
Water Quality Bureau 
Moncana Department of Health 

& Environmencal Sciences 
Cogswell Building 
Helena, Montana 57620 

Dear Mr. Fraser: 

Re: NPDES Permit Issues 
Hard Rock Mines 

This letter ia in response to your request that SPA clari£y 
its position on several key issues relating to the permitting of 
hard rock mines under Section 402 of the Clean Water Act (CWA). 
The following paragraphs explain EPA Region VIII's policy on the 
following issues: (1) point sources at hard rock mines; (l.a) 
historic mine adits; (l.b) ground water hydrologically connected 
to surface water; (2) regulation of historic mining areas; (3) 
storm water vs. traditional NPDES; and (4) maintaining water 
quality after mining. 

1. Point Soureea at Hard RoeW Mines 

l.a Hifltorie Aditfl 

Mine adits are quite clearly poinc sources as defined ur.-z-ri 
Section 502(14) of the CWA. 33 U.S.C. § 1362(11). The CWA 
defines the term "poinc source" as any discernable canfir.ec 
and discrete conveyance, including but not limited to any 
pipe, ditch, channel, tunnel, conduit, well, discrete 
fissure^ container, rolling stock, concentrated animal 
feeding operation, vessel or other floating craft from whirr. 
pollutants are or may be discharged. Following this 
definition, discharges from nine adits at historic or active 
mines are point sources and are require<l to have an NPDES 
pennit if pollutants are being discharged to waters of the 
United States. However, as discussed in paragraph 2 below, 
abandoned or long-term inactive mines have not been a top 
priority for permitting. 

O Pnrtioa or) (*"• 
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1 -b Ground Walter Hydrologically Connect;ed to Surface Water 
fineludina aeeca) 

For the past several years EPA, Region VIII, has been more 
closely evaluating NPDES compliance at mines. Although we 
found that substantial progress has been made in controlling 
surface water pollution from obvious discharge points, we 
still found serious water quality problems at some mines. 
Environmental data collected around these mining sites 
confirmed that the CWA goals of fishable euid swimmable 
surface water were still not being achieved. In searching 
for this source of surface water pollution, EPA and the 
States found that pollutants from some mining sites are 
moving into the ground water and then into nearby surface 
water. 

Upon determining that significant pollutants were being 
discharged from mines via ground water or less obvious 
points sources, EPA and the States began reevaluating mines. 
We found some mines had seeps or other ground water 
discharges to surface water which were not authorized in the 
facility's NPDES permit. There were also some mines without 
an NPDES permit which had claimed to be "non-discharging". 
However, upon inspection, cheae facilities were £ound to be 
discharging through seeps and water control structures. 
These facilities are now being required to obtain NPDES 
permits covering all outfalls including ground water 
discharges detennined to be hydrologically connected to 
surface water. 

As a result of these permit and enforcement actions, EPA has 
been reevaluating the definition of "point source" to 
require NPDES discharge permits for seeps and other less 
obvious discharges. It is therefore, EPA's position that 
seeps and other ground water discharges hydrologically 
connected to surface water from mines, either active or 
abandoned, are discharges from point sources and are subject 
to regulation through an NPDES permit. Current EPA policy, 
as augmented by several lawsuits, indicates that it is more 
the mine or the facility itself that is subject to NPDES 
regulations. Therefore, any seeps coming from identifiable 
sources of pollution (i.e., mine workings, land application 
sites, ponds, pits, etc.,) would need to be regulated by 
discharge permits. One important case is United States v. 
Earth Seiencea. Inc.. 599 F.2d 368 (10th Cir. 1979). This 

case concluded that the facility from which the 
CQntamina.tion came was itself a point source. Another 
iiT̂ ortanc court case is McClellan Ecological Seepage 
Situation v. Weinberger. 707 F.Supp, 1182 (E.D. Cal. I98fi; 
where the court found that Congress intended to limit 
discharges of pollutants that could affect surface water and 
that NPDES permits could be required, where the ground wacer 
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is hydrologically connected to the surface water. 
Additionally, the preamble to the November 16, 1990 Storm 
Water Regulations states that EPA "intends to embrace the 
broadest possible definition of point source consistent with 
the legislative intent of the CWA." (55 Federal Register 
47990, 47997/1, November 16, 1990.) The preamble also 
states that the requirements for point source dischargers 
are not applicable to the discharges to ground water unless 
there is a hvdrological connection between the ground water 
and a nearby surface water. (See 55 Federal Register 47990, 
47997/3.) 

2 . Hiqtorjc joining 

Clearly, as discussed in l.a above, discharges from 
abandoned mine adits are point sources which require a 
traditional (rather than a storm water) NPDBS permit. 
However, Region Vlll has not made these permits a high 
priority because of limited EPA and State resources. EPA's 
current permit writing practices and priorities incorporate 
historic mine drainage into NPDES permits for active mines -. 
if the active mine influences the pollution discharged from 
the historic area. In addition, if the active mine owns or 
has control over an adjacent historic mining area, the 
active mine must also apply for an NPDES permit to control 
the discharge from the inactive area. Factors which 
increase our priority for requiring NPDES permits at 
abandoned mines are: active exploration, construction, 
plans for re-mining, viable ownership, and water quality 
impacts. The enclosed table outlines tha Region's 
priorities for writing permits and the basis for effluent 
limitations. 

In Region VIII, there are several active mines which have 
permits for historic discharges. One example is Cripple 
Creek and Victor Gold (CCVG). which maintains the permic for 
the Carlton Tunnel (CO-0024562) in Colorado. Thie historic 
tunnel drains most of the Cripple Creek and Victor Mining 
District. CCVG is currently mining only on the surface. 
Although the company's operations do not seem to be 
affecting historic mine drainage, the Company must continue 
to comply with NPDES requirements because CCVG and its 
affiliates own or control most of the historic area. 
Further, the potential for connections between current and 
historic workings also necessitate a permit. 

Region VIII has several permics that exclusively regulate 
drainage from abandoned mines, such as the Leadville Mine 
Drainage Tunnel owned by the Bureau of Reclamation (CO-
0021717) and the site of the former Climax Urad Mine and 
Mill (00-0041467). The Leadville Tunnel drains part of 
historic Leadville Mining District. The Urad site is a 
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previously reclaimed tailings area thac Climax is 
remediating co collect ground water seeps and provide 
treatment to meet water quality based limits. 

3. Storm Water v. "Traditional" NPDES 

It is our position that any point source discharge of 
pollutants to waters of the United States, not directly 
associated with a precipitation or snow melt event, (i.e., 
dry weacher flows), must be permitted under a "traditional" 
NPDES permit. This means that any dry weather flow from 
mine adits, seeps, french drains and culverts are mine 
drainage or process wastewater, and caumot be covered by a 
storm, water permit. A "traditional" permit must be written 
for these discharges including both technology based and 
water quality standard based requirements where applicable. 
[Water diverted around the mine without contacting any 
disturbed area, and does not mix with mine or process water 
may not require an NPDES permit.! Also during wet weather 
flows, most of the areas at an active mine must be covered 
by "traditional" NPDES requirements because storm water was 
included in developing the effluent, guidelines regulations. 
Only wet weather surface runoff from some ancillary areas of 
active mines and inactive areas would fall under the storm 
water program. It is also imporcant to note that these 
discharges can be covered by storm water requirements only 
if they do not combine with "traditional" sources prior co 
discharge. Therefore, we recommend that the State combine 
both the storm water and traditional NPDES requirements into 
one pennit at all active mines. There is too much overlap 
between storm water and dry weather flow, and active and 
inactive portions of the mine to write separate permits. We 
have attached the most recent version of the table 
(September 13, 1993) describing the applicability of storm 
water at mining sites. 

4. Maintaining Watar Qnalitv (glnancial Guarmntaa) 

It is of increasing importance to financially guarantee 
compliance with environmental performance at all phases of 
the mining operation including post-closure. This has been 
mentioned by both Region VIII and EPA Headquarters' staff 
during discussions of environmental impact statements and 
NPDES permits for new mines. Clearly, the public's 
financial costs of Summitville is also a strong argument for 
financial guarantees^ We think chat this is an area where 
the State, through its mining program, has substantial 
regulatory ability. We will continue to look into this 
issue on a federal level, but we hope that the State will be 
able to resolve this problem through its authorities by 
requiring post-closure financial assurance. 
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If you wish to request a conference call to further discuss 
these issues or if you have any other comments please contact me, 

Sincerely, 

Enclosure 

! ) • 
Max H. Dodson, Director 
Water Management Division 

cc: Kevin 'fA^xiB^n, MT 
Tom Reed, MT 
Crown Butte 
Zortman 
Greater Yellowstone Coalition 
Fred Pehrson, UT 
Sheila McClenathan, ND 
Bob Shukle, CO 
John Wagner, WY 
Tim Tollefsrud, SD 



li NPDES Priorities at Historic Mines and Applicable Effluent Limits i 

Priority 

High 

High 

High 

Medium 

Medium 

Medium 

Low 

Situation 

Historic sources influenced 
by active mining. 

Historic sources influenced 
by current activities 
{significant exploration, 
construction etc.) 

Historic sources influenced 
by current activities 
(minor exploration, 
construction etc.) 

Inactive sources created 
since 1972 owned by current 
operator. 

Historic sources owned by 
operator with nearby active 
mining operations. 

Inactive sources owned by 
someone wich activity^ in an 
area, but not mining. 

Inactive sources owned by 
someone with no activity in 
the area. 

Basis of NPOES Limits 

Technology 

ELG - 40 CFR 440 
BPT, BAT or NSPS 

BPJ - usually 
equivalent to BAT 

BPJ 

BPJ 

BPJ 

BPJ' 

BPj' 

WQS 

Yes' 

Yes* 

Yes' 

Yes' 

Yes" 

Yes' 

Yes' 

Storm Water 
Permit 

Yes, combine 
with trad, 
permit 

Yes* 

Yes* 

Yes* 

Yes* 

Yes* 

Yes* 

1 

o 
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Permit must include WQS based limits for all WQS enacted by 
the Stace for receiving waters. The applicable WQS vary-
greatly from state to state and stream to stream. Possible 
WQS range from no applicable WQS to no degradation of water 
guality. The most common WQS based effluent limits are for 
protecting aquatic life. 

BPJ - The cost and feasibility of treatment (i.e., 
availability of electricity, site access, personnel on site) 
become increasingly important factors in determining the 
appropriate BPJ limits. At some sites (without significant 
WQS issues), passive treatment or BMP performance levels may 
be determined to be BPJ limits. 

Activity - i.e., land development, industrial, business 
activity. 

We strongly recommend that the storm water and "traditional" 
NPDES permits be combined at active mines. It may also be 
advantageous to combine storm water and "traditional" 
permits at inactive mines if the mine is complex or if the 
storm water and "traditional" permits cover the same area. 

BAT - Best Available Technology from ELG 

BPT • Best Practicable Control Technology from ELG 

NSPS New Source Performance Standards Technology from 
ELG 

ELG Effluent Guidelines for Ore Mining and Dressing 
40 CFR 440 

BPJ - Best Professional Judgement 
40 CFR 125 

BMP - Best Management Practices 
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BPA KEGZOK 8 - SEPTEMBER 1 3 , 1 9 9 3 

Applicability of 40 CFR Part 4 4 0 Effluent Umitations GuldeUnea 
to Storm Water Runoff from Act ive Ore (Metal) Mining and Dressing Sites | 

Discharae/SourcB of discharga 

Land application area run^off 

Crusher area 

Applicable >-• 
6LG,.if.any 
fsee key)- ' ' , 

MO 

MD 

Note/comment 

FVAif Procws fluid* prosent 

P ^ i f ProeaBB fluids pr«ceni 

{'Plfea•(seepiafle>ahd/br'ruhoffJ.:.ic:''fv=?f:̂ ;̂  •••'•'••• *' •• 

Spent ore 

Surge/Ore 

Waste rock/overburden 

Topsoil 

MD 

MD 

MO 

SW 

PW-if ProcBBB fluids preterit 

PW-if Procow fluid* prasBnt 

Draiinaoe^&?^ii;;;;:fe{;-%^^^^ '}:'}: yV'''^-[I^^^§?^y'^^^^^^ \ 

Pit drainage (unpumpad) 

Pit drainage (removed bv pumping) 

Mine water from underground mines 
(unpumped), adit discharges 

Mine water from underground mines 
(pumped) 

Seeps/French drains 

MD 

MD 

MO 

MO 

MO 

j 

PW-Jf ProoBBB (luidB precont 

•'Roadaconstru<rted\of^^ • T ' ' >v''~x- , -.,• | 

On-site haul roads 

Off'Site haul/access roads 

MD 

SW (if off Active Ar«t l 

HOadi'iniot constnicted dfiwasta^'rbck orspentore' •̂ ^ .̂'-••'̂ •••̂ •̂ •i'-"''"-̂ -r •••• '•;&'>^':iM^:^^i:}'-^ J 

On-site haul roads 

Offsite haui/access roads 

SW 

SW 

MO-if du«t control whh MD W M M 

Milling/concwtrartinfeiit.^ '' '̂  -> ^ " ' ' - ^ '-^^ '̂" ^"^ ' ' ' •V• : - ^ | 

Tailings impoundment/pile 

Run-off from tailings dams/dikes when 
constructed of waste rock/tailings 

Run-off from tailings dams/dikes when not 
1 constructed of waste rock/tailings 

il Heap leach pile runoff/seepage 

PW 

MO 

SW 

PW 

PW-lf Procosa fluids prooont 

PV/-if ProcBBB fiuidB pro««nt 
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• r-^ 
1 AppHcabHity of 40 CFR Pan 440 Effluent Limitations Guidelines | 
1 to Storm Water Runoff from Active Ora IMetaO Mining and Dressing Sites || 

OischarQe/SourcB.:Of'discharBB':''. \':\.;'V:-'^ ".'./. 

1 Pregnant pond (barren and surge ponds also) 

1 Polishing pond 

1 Concentration building 

1 Concentrate pile (product storage) 

1 Mill site 

•Applicable ' 'J 
:ELG, i f•a^y;^•;:•• ' 
(see key) 

PW 

PW 

SW 

PW 

SW 

'Note/Comment 

II 
If BTorm wator only, ond no 1 
contact with pilas {| 

Sdmo BO concantration bldg. 

r ' A n c i i i a r y r a r e a s : ' ' -~ ' , . . : : , . : . ^ - . . v - . • . : : . • • . • • ' , , - ; • ^ • v .^•.::::^?•;;^}."^:^^:r:^;^ ;,:^..^: • . •.; || 

Office/administrative building and housing 

1 Cliemical storage area 

1 Docking facility 

1 Explosive storage 

I Fuel storage (oil tanks/coal piles) 

1 Vehicleyequipment maintenance area/building 

1 Parking lots 

1 
) Power plant 

Truck wash area I 

UG 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

UnlasB imieod with SW from 
lndU(tri«l oroo, than SW || 

Cxcoo«ivo contact with waato 
product could eonotituta MD |{ 

• 

UC if only ompioyoo and visitor 
typo parking { 

Exeenivo eoritsct with watio j 
product could oonatitutB MO | 

1 Reclamation-related areas: :••".;• V-'r'•••;•• :•••.•••••' ••::..••:.;/••::::•:,.•';'••::/':•" | 

1 Any disturbed area (unreclaimed) 

1 Reclaimed areas released from reclamation 
1 bonds after Dec. 17 1990 

Reclaimed areas released from reclamation 
1 bonds prior to Dec. 17 1990 

Partially/inadequately reclaimed areas or 
1 areas not released from reclamation bond 

MD 

uc 

SW 

SW 

SW if inaeilvo areo 
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KEY: UC - Undassified: Not Subject to Storm Water Program or 40 CFR Part 440 Effluent 
Limitations Quideiines (ELG) 

MD • Subject to 40 CFR Part 440 ELG for mine drainage 
PW - Subject to 40 CFR Pan 440 ELG for mill discharge or process (including zero 

discharge ELG). 
SW - Storm water runoff from these sources ara subject to the Storm Water Program, 
but are not subject to 40 CFR Part 440 ELG unless mixed with discharges subject to the 
40 CFR Part 440 ELG that are not reguleted by another permit prior to nti»ng. Non-
storm water discharges firom these sources are subject to NPOES permitting 
requiramenta and may be subject to the 40 CFR Pan 440 ELG. 



8*AR 2 0 2000' 

Mr. Ron Thibedeau 
District Ranger 
Carson National Forest 
Questa Ranger District 
P.O. Box 110 
Questa, New Mexico 87556 

RE: Requested Permit for Field Work by Molycorp, Inc. 

Dear Mr. Thibedeau: 

Thank| you for informing us of Molycorp's plans to conduct field work at various 
locations on and adjacent to the Red River and for supplying an opportunity to comment on the 
proposed action. 

Molycorp's plan deals solely with contaminant loadings from hydrothermal scar areas 
located upstream ofthe mine and pathways through the alluvial aquifer. It does not address 
loadings to the river adjacent to the mine, specifically in the area of Capuline Canyon, Cabin 
Springs, and Goathill Gulch. While those potential sources of contaminants were most likely 
omitted because they are located on mine property instead of National Forest lands, they are 
equally important to understanding impacts to water quality in the Red River. Could you please 
supply us with Molycorp's complete plans for monitoring, including monitoring planned to be 
conducted on mme property. 

We plan to provide comments on the field work proposal by the March 27, 2000 
deadline. Your timely submittal of Molycorp's complete plan will assist us in that effort. 
Should you have any questions concerning this request, please feel free to contact Scott Wilson 
of my staff at (214) 665-7511. 

Sincerely yours, 

o r ig ina l signed by 
jftcJc F«cgu80» 

Jack V. Ferguson, P.E. 
Chief 
NPDES Permits Branch 

cc: Mr. David R. Shoemaker, Mine Manager 
Molycorp, Inc. 
P.O. Box 469 
Questa, NM 87556 
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United states Forest Southwestern Region3 P.O. Box 110 
Department of Service Carson National Forest Questa, New Mexico 87556 
Agriculture Questa Ranger District 505-586-0520 

FAX 505-586-0521 

File Code: 2800 

Date: March 6,2000 

Received 
MAR 1 0 2000 

Molycorp, Inc. 
Attn: Geyza Lorinczi 6 W O - P P 

P.O.Box469 ^yyKH r r 
Questa, NM 87556-0469 

Dear Mr. Lorinczi: 

We have initiated the environmental analysis process required to evaluate and approve the envi
ronmental monitoring work outlined in the package you submitted by cover letter dated February 
21,2000. We did send you a copy of our recent scoping letter. 

There are a couple of items we need to bring to your attention. First, we are not in a position to 
accomplish the required archeological surveys in the areas of work that will involve surface dis
turbance. Molycorp, Inc. will have to retain a private contract archeologist to complete the spe
cific field surveys. As we discussed today, we would encourage Molycorp to inventory a large 
enough area that should the final work site locations need to be adjusted, tiie work vnll still fall 
within an area that was surveyed. Secondly, at this time, we are prepared to complete the envi
ronmental analysis (NEPA) necessary to evaluate and approve your February 21st monitoring 
proposal. However, as I mentioned to you, should some substantive resource issue(s) surface 
during the public scoping phase that we are not staffed to address, we may have to call on Moly
corp to retain the private resource specialist support needed to address and mitigate the identified 
issue(s). This situation will be clearer following the public comment period. 

As I mentioned to you today, we are not staffed at a level that will allow us to process in a timely 
manner on-going monitoring requests involving National Forest lands fi-om Molycorp and/or the 
State and Federal agencies responsible for water quality in the Red River. We would encourage 
Molycorp and/or State and Federal agencies that have an interest in establishing monitoring 
points on the Forest be prepared in the fiiture to contract the required NEPA work after the 
Forest Service had a chance to review any forth coming proposals. This situation is just a 
"heads-up" at this time, should we reach this point down the road. 

C a r i n g for the L a n d and Serv ing People Printed on Recycled Paper 



We strongly support Molycorp's and the responsible State and Federal agencies efforts to better 
understand and improve the quality ofthe water in the Red River. Be assured we will do what 
we reasonably can to facilitate this monitoring effort when it involves National Forest lands. 

Sincerely, 

RON TfflBEDEAU 
District Ranger 

cc: NMED, Surface Water Quality 
EPA, Region 6 
NM Mining and Minerals Division 
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United States 
Department of 
Agriculture 

Forest 
Servic 

Southwestern Region 3 
Carson National Forest 
Questa Ranger District 

File Code: 2800 

Date: March 3 

P.O. Box 110 
Questa, New Mexico 87556 
505-586-0520 
FAX 505-586-0521 

1,2000 

Dear Sir and/or Madam: 

The Questa Ranger District, Carson National Forest, has received a proposal (copy enclosed) 
from Molycorp, Inc. to conduct environmental monitoring activities on National Forest lands in 
Red. River Canyon. The field work outlined in their proposal is a integral part of their envi
ronmental study program that will lead to the finalization of a Closeout Plan for the Molycorp 
mine. A Closeout Plan is required of Molycorp by the New Mexico Mining Act. 

We are begirming the environmental analysis process to determine the effects of Molycorp's 
monitoring proposal. We are interested in knowing what concems, issues, and/or opportunities 
you believe might be associated with the proposed field installation and monitoring work. We 
would ask that you provide us with your comments by March 27th so they can be considered in 
the analysis. 

We anticipate that Molycorp, Inc. envirormiental monitoring proposal will be categorically ex
cluded from documentation in EIS or EA, and that a Decision Memo will be prepared in accord
ance with rules in 7 CFR lb.3. The category established by the Secretary that apples to this 
proposal is: FSH 31.1a (3) - Inventories, research activities, and studies, such as resources inven
tories and routine data collection when such actions are clearly limited in context and intensity. 

Please contact me if you have questions or would like fiirther information on this proposal. 
Thank you for your continued interest in the natural resource work being imdertaken on the 
Questa Ranger District. 

Sincerely, 

RON THIBEDEAU ^ ^ C @ / l / ^ ^ 
District Ranger „ ' ^ Q Q 

-pp 
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Robertson GeoConsultants Inc. 

Suite 902, 580 Hornby St., Vancouver, B.C., V6C 3B6 
Phone: (604) 684-8072 • Fax: (604) 681-4166 

Memorandum 

DATE: February 18*. 2000 

TO: Geyza Lorinczi, Molycorp (505-586-0811) 

FROM: Christoph Wels, Robertson GeoConsultants Inc. 

RE: Pennit for Field Work on U.S. Forest Service Land near Questa, New Mexico 

Geyza: 

As requested here is a description ofthe prq)osed field installation & mcmitoring work that would 
have to be carried out on U.S. Forest Service land. The prc^osed work is part of a study program 
to support the development of a closeout plan for the Questa Mine, Taos County, New Mexico. 

A. Field Work in Hanson Creek, Straight Creek and Hottentot Creek watersheds 

A.l. Installation of V-notch weirs 

Figure 1 shows the prq}osed locations for sur&ce water monitoring stations in the Hanson C r e ^ 
StTaieh(.and Hotteotot watersheds.,}^otcfaes are proposed fbr tfie foiir primary stations (i.e.-one.,^ 

fi'@ftiii'prommdit scar area and a sec(md just iqisn'rairi'dftfe'lii^^^ 
lie V-flotdi weir will consist of a 2'by 4' large and '/z" thick plastic sheet with a V cut into 

the center supported by a small ctmcrete abutmoits. The V-natch weir would be omstructed by 
digging a cutofif trmdi about 1' d e ^ and ~ 1 ' wide across the streambed (using hand toob), 
placing the V-notdi plate and lumber support for the abutment and pouring the concrete. The total 
width ofthe final structure would be about 8-10' d^&ading oo the stream diannel geometry. 
During constructicn ofthe weir the stream water would be captured upstream and guided across 
the site using a pipe. Ccmstructicm ofthe weirs is planned for early spring 2000 (i.e. base flow 
conditicms prior to snowmelt). For those sites v/here there is no road access (upper Straigjit and 
Hottotot) all materials would be walked in by foot or pack horse. 

A^ . Test Pitting in Alluvial Fan 

h is proposed t ( M | | i | j ^ | p i p | ^ 4 
l^tiaig^ Creek and Hottoitot Credc watersheds 

i^in|tfaaalj|)ljggg,^^j^^rHansoaCi 
[le test pits wouWrcaugmar s wiurspaise 

vegetaticn and away finm trees to avoid impacting their root structure. The test pits would be 
excavated using a small rubber-tired backhoe with a small (12" or 24" size) bucket. Only those 
locations would be selected vMA are easily accessible (not requiring clearing or road building), 
minimize disturbance of undergrowth and do not damage root structures of trees. The test pit 
dimaisions would be Im wide by l-2m long with a maximum depth of 2m. The test pits would be 
logged and selected grab sanqiles takai for lab testing. Mass infiltraticHi tests would be performed 
in selected test pits (if feasible) by filling the test pit with water and observing the drawdown. All 
test pits would be backfilled after san^Ung and testing is conq)leted (i.e. typicaUy within the same 
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Robertson GeoConsultants Inc. 

Suite 902, 580 Hornby St., Vancouver, B.C., V6C 3B6 
Phone: (604) 684-8072 • Fax: (604) 681-4166 

day). In case sanpling and testing can not be completed within a day the test pit would be clearly 
marked with flagging tape and fenced. 

A 3 . Scar Survey and Sampling 

b;is proposed to survey all major scar^areas in the three background watersheds QJanscHi Credk, 
{Straight Creek and H<Mteatot Creek)i'^e survey will be done by walking die scar areas and 
performing indicator tests on sur&ce samples. Selected sur&ce samples will be collected in bags 
and shipped to the laboratory for testing. At selected locations scar material may be taken fiom 
below ̂ e surfiice by dicing with hand tools (shovel, hand auger) to a maximum d^ith of Im. 

A.4. Geophysical Survey 

l^teqphysical surveys (seismic and EM n ^ o d s ^ are being prof^osed for die alluvial &n area ofthe jj< 
thiiee background watersh^^Hanson b r ^ K S^ig^t Creek-and-fiottent^ Creek). Figure 2 shows'̂ '̂ 
the approximate locations ofthe survey lines. The surveys are non-intrusive (above ground) and 
will be performed by CHie or two people carrying the required transmitters and sensors alcMig the 
survey lines. 

A ^ . Drilling and Monitor WeU InstaUation 

Figure 2 shows preliminary locaticms for the prq)osed groundwater monitoring wells in Hanson;: 
Straii^ and Hottentot Creek watersheds (to be confirmed after a reconnaissance survey). Two 
monitoring wells will be drilled as close as possible to the mouth ofthe prominoit scar area of eadi 
watershed. The exact locati<Bis will dep^d on local access and tqjography. One weU will be 
completed in the aUuvial soUs (if presort) and one in the underlying bedrock. (If no aUuvium is 
present both wells wiU be conqileted in bedrock). The shaUow weU wiU be screened across the 
water table and the deq) weU(s) wiU be screened into bedrock (maximum depth likely less than 10-
15ft). Excqit for Hanson Creek there is no road access to diese upland driU sites and die weUs wUl 
have to be driUed widi a hand auger and/or a portable gasoUne powered driU. 

fin the fim area of eadi wateished a fonce Df.3-5 diaUow monitoring wells, o;riented^:^i^y jiaraUel ̂ , 
l o the Red River, will be cmipleted (Fig0e 2). "ftese shaUow wells wiU be driU^'down to bedroclc '̂' 
or 15ft below the groundwater table, >^ichever comes first. At the coitral location of each fence of 
wells, a sec(xid, deqier bordiole will be completed to monitor groundwater flow within bedrock. 
These d e ^ weUs wiU be driUed at least 30ft into bedrock but no more than 150ft total dq>th. 

It is anticipated that a medium sized all-terrain drilling rig (CME 750 or equivaloit) would be used 
for driUing these fim area wells. This rig is Sft long by 25ft wide and has a foot print pressure of 5 
PSI. The support vdiicles would be a trailer-mounted air compressor and a F250 pick-up truck. It 
is anticipated that the rig and support vdiicle would be able to access the driU sites w/o special 
clearing or road building. 

The instaUation ofthe monitoring weUs will be done in accordance with the NMED guidelines for 
the construction of monitor wells, and supervised by a qualified geologist and/or hydrogeologist. 
All mcHiitoring weUs will be single installations (one screen per hole) using 2-indi diameter PVC 
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casing (Sdiedule 40) and 20ft screen Iragths Conger screois might be used in areas where larger 
variations in water levels are anticipated). All weUs will be conqileted using appropriate filter pack 
material, bentcHiite seals and cement-grouting ofthe annulus to surface and wiU be developed 
(purged) prior to initial sanqpling. 

The drilling and installatim work would proceed as soon as permissicm is granted (weather 
permitting). IdeaUy the weUs should be instaUed prior to the cmset of snowmelt runoff to take 
advantage ofthe frozm ground (minimal impact of traffic on ground surface). Once the study is 
completed (likely 1-2 years of mcmitoring) these monitoring weUs will be decommissioned 
according to standard protocols. 

A.6. Monitoring 

|Aja aU-Aiveadier rain gauge (with data acquisitioi system) vnU.be installed at die two primaiy^-^ 
stations ofthe Straig^ Creek watershed . The precipitaticm data fironi tfaeset^^'siEatims wiU^e 
complemoited with a survey of snow depth and water equivalent in the S t r a i ^ Creek watershed 
just prior to snowmelt runoff. The snow course will consist of 10 points each across the aUuvial 
fan and barren scar area, respectively. 

All three background watersheds (HanscHi, Straight and Hottoitot Creek) wiU be visited fiequently 
to monitor surface flow and stream ahd groundwater quality. The monitoring period wiU stretdi 
from March 2000 to the summer of 2001 with emphasis on the periods of h i ^ flow. Stream water 
sanqiles wiU be teken at regular intervals (ranging from daUy to monthly) from the primary and 
secondary stations. Groundwater samples from the monitoriog weUs wiU be taken quarterly. The 
mcxiitoring sites wiU be accessed by 4 wdieel drive or skidoo (w^ere a road or easy access is 
present) and/or by foot or skidoo (wdiere no road or easy access is present). 

B. Field Work in Red River VaUey 

B.L Geophysical Survey 

fit^ piiq>osed to detemiine the depth to bedrock across the Red River valley using geq}hysical^ 
pediods (seismic survey).^ trial run wiU be conqileted in vicinity of existing weUs ̂ e r e die 
gec^hysical test results can be verified against observed depth to bedrock (fi:om driUing) (cm 
Molycorp puspeity). If deemed successful geqihysical surveys will be run across the Red River 
vaUey at selected locaticms to d^rmine the bedrock profiile and cross-sectimal area ofthe aUuvial 
aquifer (at least in part cm. U.S. Forest Service land). The surveys are non-intrusive (above ground) 
and wiU be perfonned by oae or two pec^le carrying the required transmitters and soisors along 
the survey lines. To the extrat possible the surveyors would use existing bridges to cross the Red 
River. If this is not feasible they may have to ford the river to conqilete the survey (provided this 
can be done safely). 
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B.2. Drilling and Well InstaUation 

Figure 3 shows preliminary locati(His for the prqiosed monitoring wells in the Red River cdlu^^um. 
At 6adi location a cluster of five monitoring wells (three weUs across the vaUey and two additional 
wells about 750ft upstream and downstream ofthe well fence) wiU be driUed perpendicular to the 
Red River to assess the expected variability of groundwater flow and quahty in the Red River 
aUuvium. These drill locaticms will be finalized after review ofthe results ofthe seismic surveys 
and a site reconnaissance (to determine access for a driU rig). AU three clusters of wells wiU be.v 

^located oa U.S. Forest Service land. 

The three crater weUs wiU be completed as pumping wells (using lai^e diameter casing of at least 
12") vAule the adjacent weUs (towards the sides and up and down the vaUey wiU be complied as 
monitoring wells (2" diam^er). Consideration is being given to either installing 2-3 additional 
mini-piez(Mneters per monitoring weU and/or to install nested (2") piezometers in eadi monitoring 
weU. (to aUow water quality sampling at various dqiths). The mini^iezometers would consist of 
1/4" polyedi)dene tubing leading from the sampling point to surfece, with the ead perforated and 
wrapped in filtercloth (for sampling). The string of 2-3 mini^iezometers would be tied either 
directly to the outside ofthe 2" PVC casing or to an additicmal (smaUer) PVC rod which would be 
lowered down the same bordiole as the 2" PVC casing. Tbe mini-piezometers would be sampled by 
applying suction to the tubing at surfece. 

It is anticipated that an API000 dual tube percussiaa rig (Sft wide by 36ft long weighing 70,000 
lbs) would be used for drilling ofthe monitoring and punping weUs in the Red River aUuvium. 
This rig would be supported by a pipe truck rig (Sft wide by 31ft long weighing 45,000 lbs) and an 
F450 pickup. The rig and support vdiicles would require road and bridge access to the drill site. 
AU driU sites wiU be selected as to minimize surfece disturbance and vegdatioi clearing and wiU 
be located a minimum distance of 1 Om fiiom the active streambed. Wherever possible bridge 
crossings and roads wUl be utihzed to access the site. With the presmt (preUminary) selectim of 
driU sites only those wells to be drilled south of GoathiU Guldi would have to be accessed by 
fording the Red River. AU other sites can be accessed from the highway or by crossing a bridge. 

The installaticm ofthe monitoring weUs wiU be supervised by a qualified geologist and/or 
hydrogeologist. First, the three borehole ofthe weU fence wiU be driUed to bedrock to detennine the 
total depth ofthe aquifer. During drilling the water quality ofthe r^um water wiU be moiitored for 
field parameters (pH and EC). Where a significant diange in water quality is observed drilling wUl 
be interrupted and a water quality sanqile taken (to the extent practical) for more dialled 
laboratory analysis. If used, the bundle of mini-piezcmieters would thai be inserted into the 
borehole and the casing puUed back to about 3Sft below the water teble (aUowing caving ofthe 
bordiole) and completed with a 40 ft screen and riser pipe. AU monitoring weUs wiU be complied 
using apprqiriate filter pack material, bentcmite seals and cemrat-grouting ofthe annulus to 
surfece and wiU be develcped (purged) prior to initial sampUng. 

The two boreholes upstream and downstream ofthe weU ̂ c e would be drilled to a dqrth of about 
25ft below the water table (used for water level monitoring aa\y). 
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B.2. Pump Tests 

I|ris'proposed to perform c<xistantrrate pump tests at eadi coitre weU (antic^ated punqiing r ^ in 
the order of i600-200<)GPM over a pem>d of 3-4 days) using the apprcpriate neighbouring wells 
as observations weUs. The punqi woulobe operated usinga generator. The punqied groundwater 
would be either discharged into the Red River provided a disdiarge permit can be obtained) or 
punqied to the null for use as process v/zter. 

B 3 . Monitoring 

The new monitoring wells (and mini-piezometers, if instaUed) wiU be sampled for water quality on 
a .quarterly basis. The mcxiitoring sites wUl be accessed by 4 wheel drive or skidoo (where a road 
or easy access is presrat) and/or by ftx>t or skidoo (where no road or easy access is preset). 

Closure 

For more details about the prqiosed field work please refer to the ddaUed work sopes for the' 
Badkground Study (RGC Report 05200S/1) and Load Balance Study (RGC Rq}ort 052008/2) 
submitted to the New M ^ c o Mineral and Mining Division (MMD) on January 31, 2000. 

Please contact the undersigned if you have any further questions, 

ROBERTSON GEOCONSULTANTS INC 

Christoph Wels, Ph.D. 
Senior Hydrogeologist 
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Domenici Efforts in Mine 
Prove Futile ^̂ /̂̂  

^ i f V i ^ A / 
B Y IAN HOFFMAN 

Journal Staff Writer 

Talks aimed at bringing Moly
corp's Questa mine under a state 
cleanup have failed despite the 
intervention of U.S. Sen. Pete 
Domenici, leaving to Gov. Gary 
Johnson the prospect of the mine's 
becoming a Superfund site. 

"I told both parties I've done my 
worl^" Domenici, R-N.M., said 
Thursday. "I just said, 'Look, I've 
done whait I can to try to get con
versation going and get a better 
exchange of views and information, 

and I can't do any more.'" 
Today state Environment Secre

tary Pete Maggiore is expected to 
repeat his recommendation to John
son's staff that the governor clear 
federal regulators to propose the 
mine for a Superfund listing. 

"I'm disappointed that we haven't 
been able to bring resolution to 
this," Maggiore said Thursday. "I 
think the state's position is appro
priate and reasonable." 

A Superfund listing would put 
Molycorp and perhaps its parent 
company, Unocal Corp. of Califor-

See DOMENICI on PAGE 3 

Domenici Efforts in Mine Cleanup Prove Futile 
from PAGE 1 

nia, on the financial hook for inten
sive studies and possibly a cleanup 
of water and waste rock at the 
molybdenum mine. 

EPA is not required by law to get 
Johnson's approval for a Superfund 
listing, but the agency generally 
waits for that approval as a matter 
of courtesy unless a site poses a 
dire threat to human health. 

It's not altogether clear what 
Johnson will do, however. Johnson 
chief of staff Lou Gallegos had said 
the collapse of the state^Molycorp 
negotiations would leave the gover
nor with "no reason to hold off on 
giving bis assent to the U.S. Envi

ronmental Protection Agency to 
propose the mine as a Superfund 
site. 

But Gallegos stepped back frona 
that position Thursday. 

"Nothing is definite until we run 
that by the governor one more time, 
and we don't have a timetable on 
that right now," he said. 

"I would not say it's' a foregone 
conclusion. I think we have to look 
at exactly what the (state) Environ
ment Department has put on the 
table and what Molycorp has put on 
the table and figure out why this is 
not closer. Those kinds of reasons 
have to be known before you make 
the call." . ^ 

Negotiators for Molycorp and the 

state failed to reach agreement on 
the details of an administrative 
order of consent. The order would 
obligate Molycorp to a cleanujp if 
studies showed the mine was 
responsible for toxic metals in area 
ground water and the Red River, 
which Molycorp emphatically 
denies. 

Negotiators could not agriee on 
two essential points — the amount 
of bond Molycorp would be 
required to post against the posisi-
biUty of a future cleanup and the 
legal standard Molycorp would face 
if it went to court over a state order 
to clean up the mine. 

"the short and long of it is we 
don't feel̂ jî hat's been put on the 

table has been reasonable," said 
mine manager' David Shoemaker. 
"So we're waiting" for the state to 
soften its position. 

State officials perduaided 
Domenici's staff that they had nego
tiated with Molycorp in good faith. 

"I told Molycorp it was back in 
their lap and if there was anything 
further they could do, they should 
do it," Domenici said. 

Domenici had pressed Johnson to 
hold off on clearing the mine for 
possible Superfund listing, fearing 
the expense and stigma of the fed
eral designation could ultimately 
cost jobs in northem New Mexico. 
A state cleanup would likely- be 
faster and cheaper. . __, 
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lOOl PENNSYLVANIA AVENUE. N.W. 

WASHINGTON. D.C. 2 0 0 0 4 - 2 5 9 5 
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November 17, 1998 

SUITE I 2 0 0 

2 0 I 0 MAIN STREET 
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Renea Ryla JH^ESq. 
Assistant Regional Counsel 
U.S. Environmental Protection Agency, Region 6 
1445 Ross Avenue (6RC-C) 
Dallas, Texas 75202-2733 

Re: Amigos Bravos v. Molvcorp. Inc . (10*^ Cir. No. 97-2327) 

Dear Renea: 

Enclosed is a copy of the Tenth Circuit's "Order and Judgment" affirming the 
dismissal of the above-captioned case. The panel found that EPA had considered 
the issue raised by Amigos Bravos in Molycorp's 1993 permit renewal proceeding. 
The Court held that Amigos Bravos could not use a Clean Water Act citizen suit to 
litigate the same issue. 

Please call if you would like to discuss this matter. 

Sincerely, 

/ X.-
Richard E. Schwartz 

Enclosure 

cc: John H. Pugh, Esq. 
Mr. Geyza 1. Lorinczi 
Mr. David R. Shoemaker 
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CHIEF DEPUTY CLERK 
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Ms. Amanda J. Ashford 
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Western Environmental Law Center 
P.O. Box 1507 
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Re: 97-232 7, Amigos Bravos v. Molycorp, Inc. 
Dist/Ag docket: CIV-95-1497-JP 

Dear Counsel: 

Enclosed is a copy of the order and judgment of the court 
in the captioned case. 

Please contact this office if you have questions. 

Sincerely, 

PATRICK FISHER 

By 
Deput^Clerk 

PF:nak 

cc: 
James A. Parker, District Judge 



F I L E D 
United States Court of Appeals 

Tenth Circuit 
UNITED STATES COURT OF APPEALS 

FOR THE TENTH CIRCUIT 

NOV 13 1998 

PATRICK FISHER 
Clerk 

AMIGOS BRAVOS, a nonprofit 
corporation; NEW MEXICO 
CITIZENS FOR CLEAN AIR AND 
WATER, a nonprofit corporation, 

Plaintiffs-Appellants, 

v. 

MOLYCORP. INC.. 

Defendant-Appellee. 

No. 97-2327 
(D.C. No. CIV-95-1497-JP) 

(D. N.M.) 

ORDER AND JUDGMENT* 

Before ANDERSON, BARRETT, and TACHA, Circuit Judges. 

After examining the briefs and appellate record, this panel has determined 

unanimously to grant the parties' request for a decision on the briefs without oral 

This order and judgment is not binding precedent, except under the 
doctrines of law ofthe case, res judicata, and collateral estoppel. The court 
generally disfavors the citation of orders and judgments; nevertheless, an order 
and judgment may be cited under the terms and conditions of 10th Cir. R. 36.3. 



argument. See Fed. R . \ p p . P. 34(f); 10th Cir. R.^34.1.9. The case is therefore 

ordered submitted without oral argument. 

I. 

Defendant Molycorp Inc. operates a molybdenum mine in New Mexico that 

discharges pollutants into the Red River. Under the Clean Water Act (CWA), the 

discharge of pollutants from a point source' into the navigable waters ofthe 

United States is prohibited unless authorized by a National Pollution Discharge 

Elimination System (NPDES) permit. See 33 U.S.C. §§ 1311(a), 1342. Molycorp 

was issued in NPDES permit in 1977 covering discharges from three point 

sources. Because NPDES permits are valid only for a prescribed period of time, 

Molycorp applied to the Administrator of the United States Environmental 

Protection Agency (EPA) in December 1992 for renewal ofits permit. The EPA 

renewed Molycorp's NPDES permit in September 1993 after adding two more 

point sources to those previously regulated under Molycorp's permit. The 

September 1993 permit expired at midnight on October 14, 1998. 

' A point source is "any discernible, confined and discrete conveyan^ e, 
including but not limited to any pipe, ditch, channel, tunnel, conduit, well, 
discrete fissure, container, rolling stock, concentrated animal feeding operation, 
or vessel or other floating craft, from which pollutants are or may be discharged. 
33 U.S.C. § 1362(14). 
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Plaintiffs are two non-profit corporations wTiose members are interested in 

protecting New Mexico's water resources. Plaintiffs brought suit against 

defendant under the citizen suit provisions ofthe CWA, alleging that pollutants 

were being leached from waste rock piles at defendant's mine and discharged into 

the Red River through ground water flow, seeps, and springs, and that the 

discharge ofthese pollutants was not authorized by an NPDES permit. See 33 

U.S.C. § 1365(a) (authorizing suits by citizens against any person alleged to be in 

violation of an effluent limitation or standard or a federal or state order 

concerning such limitation or standard). Plaintiffs sought several forms of relief, 

including an order declaring that defendant was violating the CWA by failing to 

obtain an NPDES permit for these discharges, an order enjoining defendant from 

not complying with the CWA, and an order imposing maximum civil penalties 

against defendant for violating the CWA. 

The district court concluded that it did not have subject matter jurisdiction 

over plaintiffs' claims because they should have been brought before the court of 

appeals in connection with the renewal of Molycorp's NPDES permit in 1993. 

See 33 U.S.C. § 1369(b)(1)(F) (providing for exclusive jurisdiction in the court of 

appeals for review ofthe EPA Administrator's action in issuing or denying any 

NPDES permit). We review the district court's dismissal for lack of subject 
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matter jurisdiction de novo. Chemical Weapons Working Group. Inc. v. United 

States Den't of Army. I l l F.3d 1485, 1491 (10th Cir. 1997). 

II. 

To understand the issues before us, we must first examine the permit 

renewal process. An applicant seeking to renew an existing NPDES permit must 

submit an application to the EPA Regional Administrator^ before the existing 

permit expires. See 40 C.F.R. § 122.21(d)(2). Once the application is complete, 

the Regional Administrator makes a tentative decision either to issue or to deny a 

draft permit. See i i . § 124.6(a). If the Regional Director decides to prepare a 

draft permit, the EPA will issue the draft permit and an explanatory fact sheet. 

See id. §§ 124.6, 124.8, 124.56. The Regional Administrator also must give 

public notice that a draft permit has been prepared and must allow at least thirty 

days for public comment. See id. § 124.10(a)(l)(ii),(b). During the public 

comment period, any interested person may submit comments on the draft permit 

and may request a public hearing if no hearing has been scheduled, ee id^ 

^ When, as here, the permitting process is administered by the EPA ather 
than the state, the Regional Administrator stands as the "Director" refer .d to ;n 
the regulations. See 40 C.F.R. § 124.2(a). 



§ 124.11. Anyone who believes that any conditiofi of a draft permit is 

inappropriate must raise all reasonably ascertainable issues and arguments in 

support of his position before the end ofthe comment period. See 14. § 124.13. 

After the close ofthe public comment period, the Regional Administrator 

makes a final decision either to issue, deny, modify, revoke and reissue, or 

terminate a permit. See id. § 124.15. This decision must be based upon the 

administrative, record, which must be complete by the date the fmal permit is 

issued. See id. § 124.18. The Regional Administrator must consider all public 

comments in making his final decision and must issue a response to all significant 

comments at the time the fmal permit decision is issued. See id. §§124.11, 

124.17(a)(2). 

The procedural regulations governing the public comment period "are 

intended to alert the EPA to potential problems with the draft permit and to 

ensure it has an opportunity to address those problems before the permit becomes 

final." Adams v. United States EPA. 38 F.3d 43. 51 (1st Cir. 1994). In 

promulgating the regul?tions, the EPA "anticipated that most policy and technical 

issues would be decided as part ofthe public comment period, which is the most 

open, accessible forum possible and which comes at a stage where the Agency has 

the greatest ability to modify a draft permit." Id .̂ 

-5-



Within thirty days of the final permit decisrbn, any interested person may 

request an evidentiary hearing to reconsider or contest that decision. See 

40 C.F.R. § 124.74(a). The Regional Administrator will then decide whether to 

grant a hearing. See 14. § 124.75(a). If the Regional Administrator denies a 

hearing, an appeal may be taken to the Environmental Appeals Board. See id. 

§§ 124.75(b), 124.91. If the Appeals Board denies review, the Regional 

Administrator's previous decision becomes final. See id. §§ 124.60(c)(5), 

124.91(f)(1). Once an NPDES permit decision has become final, any interested 

person may petition the United States Court of Appeals for review ofthe 

decision*.̂  See 33 U.S.C. § 1369(b)(1). 

B. 

During the period of public comment on Molycorp's draft permit, the EPA 

received numerous comments about Molycorp's discharge of pollutants into the 

Red River via ground water and seeps, and the need to regulate these discharges 

under the NPDES permit program. Several commenters requested that the EPA 

hold a public hearing on the draft permit. The most comprehensive cor Tient was 

^ Although an issue must be raised during the public comment perioc be 
preserved for review, the person petitioning for judicial review need not b he 
same person who raised the issue during the comment period. See Adam; J8 
F.3d at 52 n.7. 

-6-



submitted by the Land and Water Fund, which specifically argued that seeps 

draining from the waste rock piles should be regulated under the NPDES permit 

program. The Land and Water Fund also expressed concerns about water draining 

from the waste rock piles into the mine's upper underground workings, which 

might then discharge into the Red River without ever reaching the surface. 

The EPA issued Molycorp's final NPDES permit without holding a public 

hearing and^ithout including in the permit the discharges at issue here. In its 

response to comments, the EPA explained its position as follows: 

Response No. 9: 

While EPA understands the concern ofthese commenters for the 
possible impact of ground water seepage on the Red River, we do not 
agree that these are "point sources" under the NPDES permitting 
program. Ground water is regulated by the State through the [New 
Mexico Environment Department]. 

We are familiar with the case law citation''*' which relates to EPA 
authority to require construction and control of surface discharges 
(proscribed "point sources" of pollution) in instances where the 
operator has not applied the proper control and construction to the 
sources. However, the issue of seepage of groundwater which may 
have infiltrated through porous soil is a different matter. We 
recommend that the commenters continue to pursue this issue 
through the [New Mexico Environment Department]. 

^ Some ofthe comments cited Sierra Club v. Abston Construction Co.. 620 
F.2d 41 (5th Cir. 1980), as support for the contention that seepage from mining 
pits and collection ponds is subject to regulation under the NPDES permitting 
program. 

-7-



Appellant's App., Vol^ I at 110. None ofthe commenters sought further 

administrative or judicial review ofthe EPA's final permit decision. 

C. 

The district court examined the issues raised in the permitting process to 

decide whether it had jurisdiction over the present action. The court determined 

that, "[wjithout question, the EPA made a decision that Molycorp did not need a 

permit for any ground water seepage into the Red River, regardless of whether 

Molycorp's operations polluted the ground water and, eventually, the river. 

Because of this determination, the permit that the EPA reissued to Molycorp 

contained no regulation of ground water seepage." 14. at 34. The court also 

concluded that, "[a]t its core, plaintiffs' complaint attacks the EPA's decision to 

reissue Molycorp's NPDES permit without regulating ground water seepage into 

the Red River." 14. Therefore, the court held that plaintiffs should have been 

brought their claims in a petition for review under 33 U.S.C. § 1369(b)(1)(F), and 

could not now litigate their claims in the district court under the citizen suit 

provisions. 

-8-



III. 

On appeal, plaintiffs contend that the 1993 permitting process would not 

have provided them a proper basis for seeking judicial review of their claim that 

Molycorp is violating the CWA by discharging pollutants from its waste rock 

piles without an NPDES permit. Plaintiffs focus primarily on the language of 

33 U.S.C. § 1369(b)(1)(F), which provides for "[r]eview ofthe Administrator's 

action . . . iqjssuing or denying any [NPDES] permit," and advance several 

arguments in support of their theory.^ 

First, plaintiffs argue that the EPA could not have taken any "action" on the 

waste rock pile discharges during the permit renewal process because the agency 

did not follow all the procedures necessary to include these discharges in the final 

NPDES permit. The EPA's failure to include the waste rock pile discharges in 

the initial draft permit or accompanying fact sheet did not preclude the agency 

from making a decision about the propriety of regulating these discharges, 

however. That the regulations provide for public comment and subsequent 

modification ofthe dra^t permit, if necessary, reflects an expectation that the 

^ In the district court, plaintiffs argued that it would be unjust to prohibit 
them from pursuing the present suit because they did not actually participate in 
the public comment process in 1993. The district court rejected this argument, 
and plaintiffs' opening brief does not challenge this aspect ofthe district court's 
ruling. Therefore, we will deem the issue waived. See State Farm Fire & Cas. 
Co. V. Mhoon. 31 F.3d 979, 984 n.7 (10th Cir. 1994). 
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initial draft permit and fact sheet may not consider everything that will ultimately 

be included in the final permit. ^ 1 4 §§ 124.14(b), 124.1^ further, if 

plaintiffs are correct that the public comments raised "substantial new questions" 

that should have prompted the EPA to take further action under 40 C.F.R. 

§ 124.14(4)(b), plaintiffs could have challenged the agency's failure to take such 

action had they sought administrative and judicial review ofthe final permit 

decision. See^e.p.. Webb v. Gorsuch. 699 F.2d 157, 158-59 (4th Cir. 1983) 

(reviewing challenges to EPA's response to comments and its failure to hold 

public hearing) 

Next plaintiffs argue that Response No. 9 concerned on ground water 

issues other than discharges from the waste rock piles and, therefore, the agency 

did not actually consider the discharges at issue here. Our examination ofthe 

public comments and the EPA's response thereto shows otherwise. Moreover, 

because the issue of waste rock pile drainage was raised in the public comments, 

plaintiffs could have challenged any failure to adequately address this issue had 

they sought review ofthe final permit decision. See Adams, 38 F.3d at 52 

(discussing EPA's duty to respond to public comments). 

Third, plaintiffs argue that the EPA did not take any "action" on the wa ^ 

rock pile discharges because Response No. 9 neither issued, denied, nor requL -

an NPDES permit for these discharges, nor threaten any such action. Plaintiffs 

-10-



also contend that judicial review ofthe decision sfated in Response No. 9 would 

not have been appropriate because "[n]one ofthe specific clauses enumerated in 

33 U.S.C. § 1369(b)(1) actually describe EPA's issuance of responses to 

comments." Appellant's Opening Br. at 24. 

Again, plaintiffs misunderstand the procedural scheme. Once the EPA took 

final action by issuing the NPDES permit, the decisions the EPA made about the 

issues r a i s ^ i n the public comments became reviewable under 33 U.S.C. 

§ 1369(b). See Webb. 699 F.2d at 161-62 (reviewing EPA's response to 

comments); cf. 5 U.S.C. § 704 ("A preliminary, procedural, or intermediate 

agency action or ruling not directly reviewable is subject to review on the review 

ofthe final agency action."); Citizens for Clean Air v. United States EPA. 959 

F.2d 839, 846 (9th Cir. 1992) (reviewing adequacy of EPA's response to 

petitioner's comments). The cases plaintiffs cite to establish that judicial review 

under § 1369(b) would have been premature are inapposite; they involve no final 

agency action whatsoever. See, e.g.. Appalachian Energy Group v. EPA. 33 F.3d 

319, 321-22 (4th Cir. 1994) (declining to exercise jurisdiction over petition 

seeking review of internal EPA memorandum that did not involve or relate to any 

decision to issue or deny a permit). 

Finally, plaintiffs argue that Response No. 9 did not correctly state the 

EPA's actual position on ground water discharges that are hydrologically 

-11-



connected to surface water. The accuracy ofthe statements in Response No. 9 is 

irrelevant to the jurisdictional question at issue here. If the position the EPA 

stated in Response No. 9 conflicted with the position it had stated elsewhere, 

plaintiffs could have challenged this discrepancy through administrative and 

judicial review ofthe final permit decision. 

IV. 

In sum, we agree with the district court that plaintiffs should have pursued 

their present claims during the 1993 permit renewal process. Having failed to do 

so, plaintiffs may not now use the vehicle ofthe CWA's citizen suit provisions to 

challenge Molycorp's discharge of pollutants from its rock waste piles without an 

NPDES permit. 

The judgment ofthe United States District Court for the District of 

New Mexico is AFFIRMED. Defendant's motion to strike Volume II of 

Appellants' Appendix is DENIED as moot. 

Entered for the Court 

James E. Barrett 
Senior Circuit Judge 
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DAILY NEWS DIGEST 
November 24,1998 

These news summaries are provided hy the EPA Region 6 Office of Extemal Affairs for limited 
agency readership and not for public dissemination. Hard copies ofthe summarized articles are 
provided to each division. 

The office of Extemal Affairs is able to do an electronic search for work-related articles by 
request. To request an article, please provide ihe source ofthe article, topic, date, and other 
information to the Office of Extemal Affairs. 

Environmentalists Ask Bush to Tighten Clean-Air Measure 
The Dallas Morning News, 11/24/98 
Bush Urged to Force Old Plants to Obey Laws 
Fort Worth Star-Telegram, 11/24/98 
Several environmental groups joined forces to deliver 15,000 postcards to Gov. George Bush 
asking that he require the hundreds of grandfathered plants to meet current clean air regulations. 
The older plants are exempt fi'om the 1971 Texas Clean Air Act and emit almost 900,000 tons of 
NOx each year. More than SO ofthese plants have pledged to reduce their emissions under 
TNRCC's voluntary program. 

Cloud Seeding to Begin Next Spring 
Laredo Monitor, 11/24/98 
Webb County will join five surrounding counties in a cloud seeding project next spring. A 
TNRCC grant will pay for about half of the $200,000 project. Area ranchers were told they could 
expect between a 20 percent and 40 percent increase in rainfall. 

Tailpipe Troubles 
Fort Worth Star-Telegram, 11/23/98 
EPA is expected to issue new air emission standards that will require pickup trucks and sport 
utility vehicles to run as clean as cars. Automakers predict prices will rise fi'om $300 to $1,500 
per vehicle, depending upon its size. Extremely popular in Texas, the emissions fi'om these models 
can no longer be ignored when plans are developed to clean our air. Some are predicting that any 
price increase will erode demand and cause manufactures to cease production. Others say the 
demand is too strong to be hurt by across-the-industry price increases. 

Citizens Groups Ally in Bid to Influence Arkansas Issues 
Arkansas Democrat-Gazette, 11/23/98 
Forty-three groups have formed the Arkansas Citizens First Congress to increase the influence of 
"ordinary citizens" with the Legislature, state boards and commissions and Arkansas' media. The 
new coalition will lobbying on a variety of issues. 

Appeals Panel Finds for Molycorp 
Albuquerque Journal, 11/21/98 
The U.S. 10th Circuit Court of Appeals upheld the dismissal of a 1995 suit alleging Molycorp's 
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mining-waste piles are polluting the Red River. Meanwhile, state and federal regulators are taking 
a closer look at the company's waste piles. Evidence is mounting that the piles are the source of 
contamination for underground water and the Red River. Molycorp has until Dec. 10 to resubmit 
a plan to prevent discharges from the piles or face fines of up to $15,000 a day dating back more 
than three years. 

Clinton Faces Rough Road on Trade, Emissions Issues 
The Dallas Morning News, 11/23/98 
Business columnist Trni Landers predicts that the Senate will not approve the Kyoto protocol 
calling for the U.S. to reduce greenhouse gas emissions 7 percent below 1990 levels by 2012. 
Opponents are watching for any regulatory actions to implement the protocol without 
congressional approval. There also appears little room for compromise on the President's 
fast-track trade initiative. 

Theory Says Climate Change Depends on Solar Wind, Cosmic Rays 
The Dallas Morning News, 11/23/98 
Global warming may be caused by high-energy particles fi'om outer space according to a new 
theory. Using satellite photos fi'om the last two decades, scientists found changes in our planet's 
cloud cover coincided with the sun's cycles. Researchers are seeking fiinding for experiments to 
prove their theory. 

Arizona Ranchers Resent Wolf Project 
The Dallas Morning News, 11/22/98 
Ranchers who graze cattle in the Apache National Forest are opposed to the reintroduction of 
Mexican gray wolves begun by the Interior Dept. last January. 
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Table A1. Analytical results, water-quality samples. 

t 

Location 01 
ConsliluenI 

Alk (as CaCO,) 
HCO, (mg/L) 
pH(su) 
T (deg C) 
EC (umhos/cm) 
DO (mg/L) 
NFR (mgfl.) 
Eh(mV) 
Discharge (cfs)* 
F (mg/L) 
Cl (mg/L) 
NO, (mg/L) 
SO, (mg/L) 
Ca (mg/L) 
K (mg/L) 
Na (mg/L) 
Mg (mg/L) 
Fe (ug/L) 
Fe lot (ug/L) 
Mn (ug/L) 
Mn lol (ug/L) 
Nl (ug/L) 
Nl lot (ug/L) 
Co (ug/L) 
Co lot (ug/L) 
Cu(ug/L) 
Cu lol (ug/L) 
Zn (ug/L) 
Zn tot (ug/L) 
Cd (ug/L) 
Cd lol (ug/L) 
Al (ug/L) 
AL lot (ugA.) 

Sample Dale 
08/10/97 07/17/97 08/14/97 09/18/97 10/23/97 11/20/97 12/19/97 01/14/98 02«0/98 03/19/98 04/30/98 06/04/98 07/16/98 

47.5 
57.9 
7.44 
10.7 
40 
8.1 

402 
283 
03 
1.1 
0.8 
34.9 

23.1 
0.9 
28 
4.0 
<2G0 

143 

<2 

1 

1 

<1 
30 

<2 
<2 
340 

45.5 
55.5 
7.62 
10.8 
132 
12.9 
8 
• • 

53 
0.7 
2.0 
0.4 
70.8 
35.3 
1.3 
3.9 
7.5 

<200 
<200 
504 
315 

7 
11 
3 
3 
1 
S 
78 
75 
<2 
<t 
230 
1000 

62.0 
75.6 
7.76 
105 
50 
8.0 
11 
346 
43 
0.7 
2.3 
09 
836 
39.7 
1.2 
3.9 
8.2 

<200 

525 

16 

5 

<1 

197 

<2 

2S0 

48.5 
59.1 
7.55 
143 
95 
7.6 
21 
471 
22 
0.8 
3.2 
1.4 

126.1 
49.8 
1.3 
5.1 
10.9 

<200 

676 

27 

8 

<1 

180 

<2 

230 

49.5 
60.4 
7.62 
9.7 
99 
8.9 
10 
362 
19 
0.8 
2.9 
0.8 
109.2 
47.1 
1.2 
4.6 
9.9 
217 
758 
570 
440 
17 
IS 
5 
4 
<1 
11 
64 
97 
<2 
<2 
190 
2400 

42.8 
52.1 
7.60 
2.6 
234 
10.1 
27 
535 
9 

0.7 
4.4 
1.2 

112.6 
47.5 
1.2 
4.7 
10.4 
<200 

603 

16 

5 

<1 

72 

<2 

200 

26.0 
31.7 
7.18 
1 

477 
10.2 
15 
379 
0 
3.1 
4.2 
2.5 
177.1 
65.3 
1.4 
5.8 
14.6 
295 

953 

37 

11 

<1 

413 

<2 

<160 

39.5 
48.2 
7.47 
1 

400 
10.9 
10 

17 
1.6 
4.5 
2.3 
140.9 
51.5 
1.3 
5.7 
11.0 
<200 
<200 
481 
493 
39 
17 
6 
5 
<1 
9 

233 
114 
<2 
<2 

<150 
2100 

32.8 
39.9 
7.15 
4.6 
60 
98 
18 
335 
12 
1.0 
4.7 
2.6 
166.3 
56.2 
1.2 
6.7 
13.9 
217 

581 

S9 

8 

<1 

288 

<2 

<150 

42.0 
51.2 
7.57 
8.8 
268 
9.1 
20 
275 
16 
0.7 
.5.5 
1.3 
135.6 
55.8 
1.2 
6.4 
12.4 
<200 

453 

32 

<1 

181 

<2 

200 

515 
62.8 
7.78 
0.8 
80 
0.0 
22 
423 
54 
0.5 
5.2 
1.7 
68.9 
30.4 
0.9 
4.0 
6.3 
<200 
383 
162 
187 
to 
11 
2 
2 
14 
15 
25 
74 
<2 
<2 

<150 
1500 

56.5 
68.9 
7.71 
13.1 
178 
87 
19 
380 
137 
0.3 
1.2 

368 
23.9 
0.6 
2.4 
4.2 
<200 

137 

6 

. 1 

2 

38 

<2 

260 

390 
47.5 
7.71 
15.6 
45 
64 
11 
393 
57 
0.7 
2.6 
0.3 
674 
32.4 
09 
34 
6.2 
<200 
290 
195 
211 
4 
9 
2 
1 
2 
<1 
37 
54 
<2 
<2 
270 
1100 

• Mean dally discharge at USGS gage near Questa. 
•• Not measured. 



Table A l , continued. 

0 \ 

Location S3 
Constftuenl 

Alk (mg/L CaCOJ 
HCO, (mgfl.) 
pH(su) 
T (deg C) 
EC (umhos/cm) 
DO (mg/L) 
NFR (mg/L) 
Eh(mV) 
Discharge (cfs)* 
F(mg/L) 
Cl (mgn.) 
NO, (mg/L) 
SO. (mg/L) 
Ca (mg/L) 
K (mg/L) 
Na (mg/L) 
Mg (mg/L) 
Fe (mg/L) 
Fe tot (mg/L) 
Mn (mg/L) 
Mnlol(mg/L) 
Nl (ug/L) 
Nl lol (ug/L) 
Co (ug/L) 
Co tot (ug/L) 
Cu(ug/L) 
Cu lol (ug/L) 
Zn (ug/L) 
Zn lot (ug/L) 
Cd(ug/L) 
Cd tot (ug/L) 
Al (ug/L) 
AL lol (ugA.) 

08/14/97 

68.5 
81.1 
8.22 
11.6 
75 
7.5 
•• 

416 
43 
0.2 
OS 
0.4 
6.5 
24.7 
0.9 
2.1 
2.1 

<200 

<100 

<2 

< l 

<1 

<1 

<2 

<160 

Sample Dale 
11/20/07 

59.8 
72.9 
8.23 
3.0 
153 
10.0 

3 
495 

9 
0.3 
0.4 
0.6 
7.8 

26.1 
0.9 
2.1 
2.4 

<200 

<100 

<2 

<1 

<1 

<1 

<2 

<150 

02/20/98 

68.8 
83.9 
8.30 
2 0 
60 

10.7 
2 
• • 
12 
0.4 
1.3 
1.7 
10.6 
23.6 
0.6 
2 1 
2.9 

<200 

<100 

<2 

<1 

<1 

<1 

<2 

<150 

04/30/98 

53.0 
64.6 
621 
1.9 
32 

12.9 
4 

424 
54 
0.3 
0.5 
05 
6.8 
19.3 
0.7 
1.9 
2.0 

<200 
<200 
<100 
<100 

<2 
<2 
<1 
<1 
<1 
<1 
<1 
3 
<2 
<2 

<150 
200 

07/16/! 

61.0 
74.4 
8.32 
11.8 
25 
7.6 
<2 
383 
57 
0.2 
0.1 
04 
6.7 
23.2 
0.6 
1.7 
2.2 

<200 
<200 
<100 
<100 
<2 
<2 
<t 
<1 
<1 
<1 
<1 
<t 
<2 
<2 

<150 
200 



Table A l , continued. 

Location 02 
CortstltuenI 

Alk (mg/L CaCOJ 
HCO, (mgrt.) 
pH(su) 
T(degC) 
EC (umhos/on) 
DO (mg/L) 
NFR (mgfl.) 
Eh(m\/) 
Discharge (cfs)* 
F(mg/L) 
Cl (mg/L) 
NO, (mg/L) 
SO<(mg/L) 
Ca (mgn.) 
K (mgn.) 
Na (mg/L) 
Mg (mgn.) 
Fe(ugn.) 
Fe lot (ugn.) 
Mn (ugn.) 
Mn lol (ugn.) 
Nl (ugn.) 
Nl lot (ugn.) 
Co (ugn.) 
Co lol (ugn.) 
Cu (ugn.) 
Cu lot (ugn.) 
Zn (ugn.) 
Zn lot (ugn.) 
Cd(ogrt.) 
Cd lol (ugn.) 
AI(ogn.) 
AL tot (ugn.) 

Sample Date 
06/10/97 07/17/97 08/14/97 09/18/97 10/23/97 11/20/97 12/19/97 01/14/98 02Q0/98 03/19/98 04/30/98 06/04/98 07/16/98 

60.5 
73.8 
7.98 
12.7 
33 
9.3 

371 
283 
0.1 
1.3 
0.8 
22.6 
19.5 
0.6 
23 
3.3 

<200 

<100 

<2 

<1 

<1 

18 

<2 

<180 

55.5 
73.8 
8.37 
12.8 
• • 
as 
4 
• • 
53 
0.2 
1.7 
0.1 

63.3 
30.5 
1.1 
3.6 
S.7 

<200 
109 

<100 
3 
5 
1 
1 
1 
1 
12 
13 
< i 
<2 
190 
300 

60.0 
67.7 
8.20 
13.4 
50 
7.7 
8 

400 
43 
0 2 
2.0 
0.7 
51.7 
31.3 
1.1 
3.8 
5.9 

<200 

135 

S 

2 

<1 

18 

<2 

230 

58.5 
73.2 
7.93 
159 
251 
7.5 
17 

485 
22 

2.7 
1.5 

75.6 
37.8 
1.3 
4.8 
7.7 

<200 

135 

7 

2 

<1 

23 

<2 

150 

54.7 
71.3 
7.79 
6.7 
32 
9.0 
10 

390 
19 
0.5 
2.3 
0.7 
76.8 
39.1 
1.3 
4.4 
10.8 
<200 
<200 
170 
131 
9 
8 
3 
3 

<1 
2 
10 
31 
<2 
<2 
170 
780 

62.5 
66.7 
7.99 
3.0 
286 
9.9 
36 

499 
9 

0.3 
2.5 
0.0 
76.6 
38.6 
I.t 
4.5 
8.2 

<200 

170 

18 

4 

<t 

48 

<2 

<1B0 

45.0 
76.2 
7.85 
1.4 
78 

10.3 
8 

421 
9 
• • 

3.4 
2.5 
84.0 
42.5 
1.2 
5.2 
10.1 
<300 

210 

10 

3 

<1 

56 

<2 

<150 

55.8 
54.9 
7.95 
1.5 
321 
10.6 

8 

17 
1.3 
4.1 
1.7 

96.9 
37.8 
0.8 
A.4 
9.4 

<200 
2355 
153 
245 
10 
12 
3 
5 

<1 
6 
50 
69 
<2 
<2 
170 

1600 

42.0 
68.0 
8.03 
3.0 
60 

10.0 
6 

358 
12 
0.7 
3.7 
2.0 

103.1 
43.4 
1.1 
6.3 
12.2 
<200 

216 

16 

3 

<1 

48 

<2 

<160 

57.0 
51.2 
7.70 
1.9 
52 

10.2 
15 

354 
16 
0.5 
6.4 
2.0 

92.8 
43.4 
1.4 
7.2 
10.6 
<200 

203 

13 

3 

<1 

48 

<2 , 

<1S0 

50.0 
69.5 
7.94 
10.1 
54 
82 
28 

394 
54 
1.1 
5.6 
1.4 

53.1 
25.7 
1.0 
4.4 
59 

<200 
1046 
<100 
<100 

7 
10 
1 
1 

<1 
17 
23 
43 
<2 
<2 

<150 
1500 

58.5 
61.0 
7.69 
11.9 
45 
9.5 
17 

390 
137 
0.1 
1.0 

26.1 
22.3 
0.6 
2.3 
4.0 

<200 

<100 

2 

<1 

<1 

9 

<2 

<150 

54.3 
71.3 
7.88 
15.4 

6.3 
11 

423 
57 
0 5 
2.5 
0.5 

43.1 
27.7 
0.8 
3.4 
5.3 

<200 
802 

<100 
<100 
<2 
4 
1 

<1 
2 
1 
6 
25 
<2 
<2 

<150 
630 



Table Al. continued. 

00 

Location 03 
Constituent 

Alk (mgn. CaCOJ 
HCO, (mgn.) 
pH (SU) 
T (deg C) 
EC (umlios/cm) 
DO (mgn.) 
NFR (mgn.) 
Eh(mV) 
Discharge (cfs)* 
F(mgn.) 
Cl (mgn.) 
NO, (mgn.) 
SO, (mgn.) 
Ca (mgn.) 
K (mgn.) 
Na (mgn.) 
Mg (mgn.) 
Fe (ugn.) 
Fe lol (ug/L) 
Mn (ug/L) 
Mn lot (uen.) 
Nl lugA.) 
Nl lol (ug/L) 
Co (ug/L) 
Co lot (ugn.) 
Cu (ugn.) 
Cu tot (ugn.) 
Zn(ugn.) 
Zn lot (ugn.) 
Cd (ugn.) 
Cd lot (ugn.) 
At (ugn.) 
AL tot (ugn.) 

Sample Dale 
06/10/97 07/17/97 08/14/97 09/18/97 10«3/97 11/20«7 12/19/97 01/14/98 02«0ffl8 03/19/98 04/30/98 06/04/98 07/16/98 

48.0 
58.5 
7.57 
10.6 
20 
8 8 

383 
283 
0.1 
0.9 
0.6 
15.3 
18.5 
0.7 
2.0 
3.1 

<200 

«100 

<2 

^ l 

<1 

2 

<2 

ISO 

57.0 
69.5 
7.74 
13.6 
19 
8.4 
6 
• • 
53 
02 
1.4 
0.2 
34.2 
25.6 
1.0 
2.8 
4.5 

<200 
604 
ISO 

<100 
<2 
5 
1 
2 
6 
5 

31 
49 
<2 
<2 

<150 
450 

66.0 
80.5 
788 
14.1 
43 
7.4 
3 

358 
43 
0 2 
1.7 
0.2 
37.1 
29.1 
0.9 
3.1 
7.0 

<200 

<100 

4 

1 

<1 

16 

<2 

<1S0 

77.0 
93.9 
7.74 
13.5 
171 
7.6 
12 

474 
22 
0.2 
2.4 
0.2 
57.0 
36.0 
1.3 
4.0 
6 5 

<200 

124 

8 

2 

<1 

42 

<2 

<150 

61.0 
74.4 
7.74 
2.6 
49 
9.8 
5 

319 
19 
0.4 
1.9 
0.4 

49.7 
33.8 
1.0 
3.9 
6.7 

<200 
250 
180 
180 
6 
5 
1 
1 

<1 
3 
18 
23 
<2 
<2 
170 
250 

67.5 
82.3 
7.78 
0.4 
266 
10.6 
12 

395 
9 

0.3 
2.1 
0.6 
60.3 
37.4 
1.1 
4.3 
7.6 

<200 

210 

7 

2 

<1 

19 

<2 

<1S0 

68.0 
80.5 
7.48 
1.9 
49 
9.9 
<2 
379 
9 

0.3 
3.6 
• • 

50.9 
38.0 
1.2 
3.9 
7.9 

<200 

170 

7 

2 

<1 

39 

<2 

<150 

64.0 
78.0 
7.51 
0.9 
285 
10.0 
7.00 

17 
1.3 
3.8 
• • 

69.5 
42.2 
0.8 
4.4 
8.6 

<200 
383 
116 
120 
8 
7 
2 
1 

<1 
10 
38 
55 
2 
<2 

<1S0 
350 

75.0 
91.4 
7.76 
3.2 
30 
9.6 
3 

325 
12 
0.6 
3.5 
1.4 

46.5 
36.2 
0.7 
5.1 
8.5 

<200 

123 

6 

2 

<1 

37 

<2 

<160 

67.5 
82.3 
7.81 
3.4 
39 
94 
27 
248 
16 
0.3 
8 0 
0.3 

62.1 
40.3 
09 
7.5 
9.8 

<200 

145 

8 

2 

<1 

39 

<2 

<150 

48.5 
59.1 
7.84 
10.7 
40 
8.1 
16 

371 
54 
0.3 
3.8 
0.3 

42.7 
25.2 
1.0 
4.1 
5.1 

<200 
919 

<100 
<100 

s 
8 
1 
1 

<1 
IS 
24 
30 
<2 
<2 

<150 
1200 

50.5 
61.6 
7.90 
11.8 
28 
6.9 
15 

495 
137 
0.1 
OS 

16.9 
20.4 
0.5 
1.8 
30 

<200 

<100 

«2 

< i 

<1 

2 

<2 

<150 

495 
60.4 
762 
16.3 
38 
62 
10 

404 
57 
0.4 
1.2 

29.2 
24.6 
1.0 
23 
4.4 

<200 
301 

<100 
<100 

<2 
2 
<1 
<1 
1 

<1 
4 
11 
<2 
<2 
150 
350 



Table A l , continued. 

Location S10 
Constituent 

Alk (mgn. CaCOJ 
HCO, (mgn.) 
pH (su) 
T (deg C) 
EC (umhos/cm) 
00(mgn.) 
NFR (mgn.) 
Eh(mV) 
Discharge (cfs)' 
F(mgn.) 
Cl (mgn.) 
NO, (mgn.) 
SO, (mgn.) 
Ca (mgn.) 
K (mgn.) 
Na (mgn.) 
Mg (mgn.) 
Fe (mgn.) 
Fe (ot (mgn.) 
Mn (mgn.) 
Mn tot (mgn.) 
Nl(ugn.) 
Nl lot (ugn.) 
Co (ugn.) 
Co lol (ugn.) 
Cu (ugn.) 
Cu lot (ugn.) 
Zn(ugifL) 
ZnloKugn.) 
Cd (ugn.) 
Cd lot (ugnj 
Al (ugn.) 
AL tot (ugn.) 

09/18/97 

84.5 
103.0 
8.36 
14.2 
85 
7.6 
4 

531 
22 
«• 
1.2 
0.1 
14.1 
32.3 
0.9 
2.5 
3.9 

<200 

<100 

<2 

<« 
< i 

<1 

<2 

<150 

Sample Oate 
11/20/97 

84.0 
102.4 
8.33 
0.1 
205 
10.4 
5 

432 
9 

0.2 
1.2 
0.6 
13.8 
33.6 
0.7 
2.0 
4.4 

<200 

<106 

<2 

<1 

<1 

«1 

<2 

<1S0 

02/20/08 

91.5 
111.6 
8.15 
0.3 
30 

10.3 
<2 
400 
12 
0.1 
1.1 
0.7 
12.1 
29.9 
0.7 
3.3 
5.5 

<200 

<100 

<2 

<t 

<1 

<1 

<2 

<1S0 

04/30/98 

77.5 
04.5 
8.67 
7.6 
48 
9.3 
8 

404 
54 
0.1 
2.1 
0.3 
10.5 
22.9 
0.6 
2.7 
3.9 

<200 
<200 
<100 
<100 
<2 
2 

<1 
<1 
<1 
<1 
<1 
2 

<2 
<2 

<150 
400 

07/16fl 

56.5 
68.9 
856 
10.8 
32 
8.7 
4 

411 
57 
0 0 
0.5 
0.1 
13.0 
22.0 
0.5 
1.8 
3.2 

<200 
<200 
<100 
<100 
<2 
2 

<1 
<1 
<1 
<1 
<1 

. <1 
<2 
<2 

<1B0 
ISO 
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e... ..« H ISTORICAL D A T A SUMMARY FOR M O L Y B D E N U M M I N E 6101 ( T R E A T E D E F F L U E N T ) 
TABLE VIM 59. HISTORIC ^ ^ ' 4 ^ / ^ / > 

PARAMETER* 

pH 

TSS 

COD 

Cd 

Cu 

CN 

Mo 

Se 

Zn 

MONITORING 
PERIOD 

Jan. 75 - Dec. 76 

Jan. 75 - Dec. 76 

Jan. 75 - Dec. 76 

Jan. 75 - Dec. 76 

1972 

Jan. 75 - Dec. 76 

Jan. 75 - Dec. 76 

1972 

Jan. 75 • Dec. 76 

FREQUENCY OF 
OBSERVATION 

0-5/mo. 

0-5/mo. 

0-5/mo 

0-5/mo 

0-5/mo. 

0-5/mo. 

0-5/mo 

0-5/mo. 

0-5/mo. 

NUMBER OF 
OBSERVATIONS 

47 

50 

33 

44 

4 

51 

43 

4 

48 

MEAN 
(mg/l) 

7.57 
(daily ave.) 

7.6 
(daily ave.) 

28.5 
(daily ave.) 

<0.02 
(daily ave.) 

<0.02 
(daily ave.) 

<0.02 
(daily ave.) 

1.84 
(daily ave.) 

< 0.005 
(daily ave.) 

0.077 
(daily ave.) 

STANDARD 
DEVIATION 

(mg/l) 

0.38 

7.5 

12 

na 

0.01 

0.021 

0.38 

nd 

0.18 

RANGE 
(mg/l) 

6.5 -.9.0 

1 - 3 4 

8 - 5 2 

< 0.01 - < 0.02 

< 0.02 - 0.03 

< 0.02 - 0.083 

1.1 - 2.9 

' none 

< 0.01 - 0.90 

•Al l metals expressed as total metals unless otherwise specified, 
na = not applicable 
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TrnpCoys 150 

to 350 

Tai(f$i4 miC-

Cion inj)ay-

roCCfor 1998 

TaicC$i.6 miC-

Cion in taxes 

in 1998 

M^orking 

^vitfi state & 

federaC agen

cies to pro

tect the envi

ronment 

\oCuntar\) 

recCamation 

startecCin 

tfie 1970s 

TCantecfover 

150,000 

seecCCings 

since 1990 

Hiver concfi

tions have 

improved 

since 1994 as 

a resuCt of 

resuming 

mining oper

ations 

Questa Mine Oiierations 
Molycorp operates an underground molybdenum mine in Northern 

New Mexico. Molycorp began mining molybdenum in Taos County in 
1921. Molycorp is still a major employer in Taos County. 

Currently Molycorp employs 150 people. We have employed as 
many as 1,000 and more recently about 350 were employed with an 
annual payroll of $14 million. In 1998, Molycorp paid $1.6 million in 
taxes and $21 million in purchases of goods and services in New Mexico. 
Currently, Molycorp is developing the D ore body with future mining 
targeted for the F2 ore zone followed by the deep Northeast ore zone (see 
attached site map). Molycorp is committed to continuing the mining 
operation in Taos county and has mineable reserves for the next 25 to 30 
years. 

In spite of the current depressed conditions in the industry, mining 
and development continues. If molybdenum prices improve employment 
levels are expected to increase. 

UNDERGROUND OPERATIONS AT MOLYCORP 



iMolycorii Eiiuiroiimeiual Actiuities 

Over the last 8 years through 1999, Molycorp has spent $20 million on 
environmental activities in and around the mine and tailings sites. 
At the tailings facility -
Remediation Projects: 
• Voluntary dust cover and revegetation 
• 26 ground water monitor wells 
• Ground water extraction well and seepage interceptor system 
• Site assessments and characterization programs 
Reclamation Activities: 
• Cottonwood & juniper plantings established in 1998 
• Monitoring & evaluation of interim vegetation establishment on the 

soil cover 
• Closure plan based on 25 years of research & experience at the site 

": '•'^'f- r^^ ' " "E '^ :"rj=15^'?!3.'-

TAILINGS FACILITY AT QUESTA WITH INTERIM REVEGETATION. 



[IVIolvcorn Eiiuironmental Actiuities 
At the mine site -
Remediation Projects: 
• Voluntary revegetation began in the 1970s with over 30,000 trees planted and over 400 

acres seeded 
• Expanded revegetation program began in 1996 with over 130,000 trees planted since 1996 
• Installed 16 ground water monitor wells 
• Interim remediation including the Capulin canyon borehole and seepage collection system 
• Storm water management system 
• Site assessments 
Current Revegetation Program Activities: 
• Cooperative research with researchers at NMSU Mora Research Center and the NRCS Los 

Lunas Plant Materials Center 
• Goal is to establish a forest ecosystem on the mine site using seedlings of native trees, 

shrubs and grasses 
• Current seedling survival rate is 80% 
• Received the 1997 "Excellence in Mine Reclamation Award" from the NM Energy, Miner

als and Natural Resources Department for the innovative and voluntary reclamation program 

Ongoing studies by Chadwick Ecological Consultants (aquatic biologists) show biological con
ditions in the Red River are as good as they were pre-open pit mining. 

REVEGETATION ON THE OVERBURDEN PILES 
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1999 ACTIVITIES 
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• After several years of efforts to refine the scope of the site assessment, a final proposal 
was submitted to NMED in 1998. Approval was received in July 1999 and the first 
phase drilling began at the end of July. 

• Drilling program includes a total of 9 holes in four mine overburden piles with instru
mentation in each hole to test and monitor the physical and chemical characteristics -
have completed the holes and placement of instruments. 

• Preliminary results show no apparent signs of acid generation at the base of the over
burden piles. 

• Monitoring instrumentation installed in each borehole will lead to the determination of 
potential acid generation of the piles. 

• An additional 16 ground water monitoring wells were installed. 
• Under the NM Mining Act and Water Quality Act, we have submitted a proposal for a 

comprehensive site assessment which will allow for determination of final closure. 
• Proposal includes not only agency input but public involvement as well. The pro

posed Technical Review Committee includes MMD, NMED, environmental groups, 
and Molycorp. The proposal has also been sent to the EPA and they have been invited 
to participate. 

• The site assessment includes waste rock characterization including further drilling and 
monitoring, sampling, baseline determination, and hydrologic balance modeling. 

• NMED (mistakenly, we believe) attributes natural Red River conditions to Molycorp, 
and has been pressuring EPA to list Molycorp operations as a Superfund site. After 
mining resumed in 1996, river conditions appear to be the same as pre-mining condi
tions and that determination is part of the proposal. The initial drilling appears to indi
cate there is no acid generation at the base of the piles. The proposed program also in
cludes drilling of additional holes and monitor wells and continued monitoring and 
sampling to determine actual conditions and allow for development of a closure plan 
for the mine that is protective of the environment. 

• Molycorp has been doing business in New Mexico for the past 78 years and has al
ways been a good citizen, paid taxes and complied with state and federal regulations 
and hopes to be in business in New Mexico for another 50 years. We feel that our 
submittal under current New Mexico regulations will be a quicker, more cost efficient, 
and better approach than Superfund. 
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At the mine site: 

Abatement of existing ground and surface water contamination if/when found 
By January 31,2001 submit a revised closeout plan and subsequently financial assur
ance for the closeout plan 
Waste rock characterization program including the drilling of the overburden piles, 
sampling and testing program 
Surface and ground water quality monitoring 
Background characterization study (determining conditions pre-mining) 
Water balance determination of the waste rock piles (ratio of infiltration of water com
pared to evaporation and seepage) 
Comprehensive hydrological balance of the mine site 
Contingency Plan — submittal of revisions 
Revegetation program implementation and testing 
Develop a post-closure hydrologic model of the site based on data collected to predict 
what happens to the water (ground and surface) upon closure. 
Studies on: surface erosion and stability analysis, rooting zone and cover evaluation, 
wildlife impact, borrow materials, open pit and subsidence areas 
Evaluation of altemative control measures using Multiple Accounts Analysis process 
Participation of a Technical Review Committee made up of representatives of regula
tory agencies, interested agencies and citizens groups - a minimum of 3 meetings to be 
held 
Preliminary hearing on DP 1055 scheduled for April 3, 2000 and interim financial as
surance proposal due by January 14, 2000. 
Final approval of the Closeout Plan, including determination by NMED and financial 
assurance in place by December 31, 2001. 

At the tailings site: 
Comprehensive hydrological balance (surface and groundwater characterization mod
els, and geochemical load balance). 
Tailings revegetation investigation and report. 
Tailings cover test plot study. 
Studies on surface erosion and stability analysis, borrow materials, and wildlife im
pact. 
Public hearings on tailings closure and closeout plan projected for July 31, 2000 and 
August 1, 2000. 
Final approval of Closeout Plan, including determination by NMED and financial as
surance in place by December 29, 2000. 



Drilling ofthe overburden holes, July 1999 
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RECLAMATION AT THE MINE SITE 

Successful reclamation at Questa - major program began In 1996 which Is a con-
tinuation of the program begun in the 1970s. 
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Reclamation program at Questa: Vegetation growing on the low pH 
high elevation (~ 10,000 ft) overburden piles. 
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WESTERN ENVIRONMENTAL LMN CENTER 
Grove Burnett 
P.O. Box 1507 
Taos, New Mexico 87571 
(505)751-1776 
(505) 751-1775 Fax 

Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 

DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corporation, and 
NEW MEXICO CITIZENS FOR CLEAN AIR 
AND WATER, a nonprofit corporation, 

Plaintiffs, 

vs. 

MOLYCORP, INC. 

Defendant. 

PLAINTIFFS 
RULE 26 (a) (2) (B) 
EXPERT REPORT OF 
BARBARA C. WILLIAMS, 
Ph.D.. P.E. 

I, Barbara C. Williams, provide the following report as required by Fed. R. Civ. 
Pro. 26 (a) (2) (B) and the Court's March 17, 1997 disclosures. 

A. SUMMARY OF QUALIFICATIONS 

1. Qualifications of Witness 

• Research scientist at the University of Idaho, performs research on mine 
waste management. 

• Former research civil engineer with the US Bureau of Mines, with 10 years of 
mine waste research experience. 

• Areas of expertise include groundwater hydrology, aqueous geochemistry, 
hydrogeology, multivariate statistics. 

• Licensed Professional Engineer (PE); Civil. 



• M.S. degree in Civil and Environmental Engineering. Ph.D. degree in 
Agricultural Engineering with concentration In Hydrology. Ph.D. dissertation 
topic: Aqueous Geochemistry of Ground Water in Mine Wastes. 

2. List of Publications within past 10 years. 

1. Williams, B.C., J.A. Riley, J.R. Montgomery, and J.A. Robinson. 1996. 
Hydrologic and Geophysical Studies at Midnite Mine, Wellpinit, WA: Summary 
of 1995 Field Season. US Bureau of Mines Rl 9607. 34 pp. 

2. Williams, B.C. and J.A. Riley. 1996. Hydraulic Characterization of 
Midnite Mine, Wellpinit, WA: Summary of 1994 Field Season. US Bureau of 
Mines Rl 9606. 33 pp. 

3. Stewart B.M., B.C. Williams, and R.H. Lambeth. 1995. Investigation 
of Acid Production, Leaching, and Transport of Dissolved Metals at an 
Abandoned Sulfide Tailings Impoundment: Monitoring and Physical Properties. 
US Bureau of Mines Rl 9577. 82 pp. 

4. Williams, B.C. and J.A. Riley. 1993. Midnite Uranium Mine-
Hydrologic Research and Characterization in The Challenge of Integrating 
Diverse Perspectives in Reclamation, Proceedings, 10*" National Meeting of 
Amer. Soc. of Surface Mining and Reclamation, Spokane, WA, May 1993, v. II. 
pp. 455-466. 

5. Stewart, B.M., R.H. Lambeth and B.C. Williams. 1993. Factors 
Controlling the Release and Attenuation of Contaminants in a Sulfidic Tailings 
Impoundment in The Challenge of Integrating Diverse Perspectives in 
Reclamation, Proceedings, 10'̂  National Meeting of Amer. Soc. of Surface 
Mining and Reclamation, Spokane, WA. May 1993, v. I, pp. 218-235. 

6. Williams, B.C. 1992. Comparison of Multivariate Statistics and the 
Geochemical Code WATEQ4F for Water Quality Interpretation in Acidic 
Tailings. Ph.D. Dissertation, Univ. of Idaho. 164 pp. 

7. Williams, B.C. 1992. Multivariate Statistical Analysis of Vadose and 
Saturated Zone Pore Waters of Sulfidic Mine Waste Tailings, in Emerging 
Process Technologies for a Cleaner Environment. Ed. S. Chander. Soc. for Min., 
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3. Compensation 

Houriy Rate is 75 $/hr. 

4. Cases for which witness has testified in past 4 years. 

None 



B. SUMMARY OF OPINIONS 

This Summary of Opinions relies in part upon specific documents in the 
published literature, public documents, or documents prepared by or on behalf of 
Molycorp. These documents are identified and cited in the Basis for Opinions, in 
the section below. This Opinion depends upon a site visit to the Molycorp Mine 
on December 17, 1996; review of scientific reports prepared by Molycorp's 
consultants; review of published geologic, hydrologic, and river sampling reports 
from about the Mine and the River by state and federal agencies; examination of 
water quality data from laboratory leach tests, seeps, the Red River, 
groundwater monitoring wells, water supply wells, and the underground mine; 
examination of water level data from monitor wells and the Red River; numerous 
maps and figures prepared by Molycorp or the State; other data; and experience 
acquired at other mine sites with similar hydrologic settings. 

1. The hydrologic setting of the Molycorp Mine facilitates direct hydraulic 
connection(s) between the Molycorp waste rock piles and the Red River. The 
waste rock piles were not placed on liners. Rain and snowmelt infiltrate the 
waste rock piles. Stormwater runoff on and from some of the waste rock piles is 
collected in impoundments, whereupon it subsequently infiltrates. Seepage 
flows laterally downhill along low hydraulic conductivity banriers at the base of 
the waste rock until it enters the shallow alluvial and/or fractured bedrock 
aquifers. These flow paths may be within the saturated zone or perched above 
it. Seepage from most of the waste rock disposal areas is not collected in a 
seepage interception system. The naturai groundwater gradients in the alluvial 
and bedrock aquifers are directed toward the river. Groundwater discharge to 
the Red River occurs through the shallow bedrock and alluvial aquifers by 
observed seeps and springs. The cone of depression in the deep bedrock that 
is created by the underground workings of the mine does not collect most of the 
groundwater from the shallow bedrock and alluvial aquifers. Groundwater 
elevations in wells between the waste rock disposal areas and the Red River 
show vertically upward directed gradients, indicating that groundwater recharges 
the river in this area. Other studies have shown that the Red River is a gaining 
stream in the vicinity of the Molycorp Mine. Therefore groundwater flows into the 
river over this reach of the Red River. 

2. In consideration with the hydrologic evidence provided In Opinion 1. 
geochemical data and water quality data demonstrate a direct hydraulic 
connection between the Molycorp waste rock piles and seeps that flow into the 
Red River. The same dissolved constituents are observed to be leached from 
the waste rock, present in the groundwater upgradient of the Red River, and 
present in the seeps that discharge from groundwater to the Red River. Monitor 
wells installed in the shallow alluvial aquifer near the Portal Springs and the 
Capulin Springs exhibit water quality with chemical signatures that are similar to 
each of these springs, respectively. The timing of appearance of white 



precipitates in the Red River in conjunction with Molycorp's open pit operation 
also verifies the direct hydraulic connection between the Molycorp waste rock 
piles and the Red River. 

3. Sulfate and metal loading now exhibited in the reach of the Red River 
adjacent to the Molycorp Mine is more attributable to mining activities and 
emplacement of waste rock piles than to natural hydrothermal scars. The 
increase in loading exhibited over the years 1966 to 1992 is due ovenwhelmingly 
to mining and waste rock emplacement. Several hydrothermal scars on site 
have been removed or disturbed by mining activity so that the areal extent of 
natural scar material within the mine area has been reduced since the onset of 
mining. The episodic sediment loading to the Red River caused by erosion and 
landslides from hydrothermal scars within the Molycorp Mine area has been 
effectively eliminated by the storni water management activities. The surface 
area and volume of waste rock now exposed to weathering and leaching is 
greater than the area of hydrothermal scars in the mine area that was exposed 
to weathering and leaching before the open pit operation commenced. Total 
concentrations of sulfate, aluminum, copper, cadmium, iron, manganese, and 
zinc in drainage water from waste rock and disturbed areas are higher, on 
average, than drainage from hydrothermal scars. In summary, because the 
sulfate and metal loading to the reach of the Red River adjacent to the Molycorp 
Mine has increased over the period 1965 to 1993, and the portion of this load 
which can be attributed to undisturbed hydrothermal scar seepage and episodic 
sediment loading has decreased over the same time period, then neariy all of 
the increase in loading must be attributed to mine-Influenced seepage and 
groundwater recharge to the Red River. 

4. The sulfate and TDS concentrations in the reach ofthe Red River adjacent to 
the Molycorp Mine increased with time, during the period of 1965 to 1993. Fish 
populations were impacted severely during that time period. Metal and sulfate 
concentrations in this section of the Red River are higher than in upstream 
sections. The increase in impact upon the reach of thQ river adjacent to the 
Molycorp Mine over upstream reaches is dominated by the metals zinc and 
manganese; these metals are correlated more strongly to waste rock drainage 
than to hydrothermal scar drainage. The relatively high concentrations of zinc 
and manganese substantiates the aforementioned direct hydraulic connection 
between the Molycorp waste rock dumps and the Red River. 

5. Without abatement, the Molycorp Mine will continue to discharge to the Red 
River acidic water containing dissolved sulfate and heavy metals. When it is 
exposed to air and water, the oxidizable sulflde in the waste rock piles produces 
sulfuric acid which dissolves metals. In the mixed volcanic waste rock, most of 
the neutralizing minerals have been consumed; however, a large volume of 
oxidizable sulfide remains. Sulfide oxidation will continue indefinitely. The 
natural soil and gravel deposits between the waste rock and the Red River have 



little or no ability to neutralize the acid. Consequently the acid and metals that 
leach out of the waste rock migrate to the Red River with little or no attenuation. 

C. BASIS FOR OPINIONS 

1. The hydrologic setting of the Molycorp Mine facilitates direct hydraulic 
connection(s) between the Molycorp waste rock piles and the Red River. The 
waste rock piles were not placed on liners. Rain and snowmelt infiltrate the 
waste rock piles. Stormwater runoff on and from some of the waste rock piles is 
collected in impoundments (1012, p.11; 1040, p.79), whereupon it subsequently 
infiltrates. Numerous investigators, including Molycorp's consultants and 
technical staff from multiple state agencies, describe two principal and 
Interconnected groundwater systems in the mine area. These are (a) a fractured 
bedrock aquifer and (b) an alluvium aquifer comprised of mudflow and valleyfill 
materials within the Red River and tributary drainages (1012, p. 11, p. 21; 1013, 
p. 5; 1017, p.10; 1021, p.67). Seepage flows laterally downhill along low 
hydraulic conductivity banriers at the base of the waste rock until it enters the 
shallow alluvial and/or fractured bedrock aquifer(s). These flow paths may be 
within the saturated zone or perched above it (1013, p. 6). Seepage from most 
of the waste rock disposal areas is not collected in a seepage interception 
system (1012, p. 38). The natural groundwater gradients in the alluvial and 
bedrock aquifers are directed toward the river (1013, p. 5). Groundwater 
discharge to the Red River occurs through the shallow bedrock and alluvial 
aquifers by observed seeps and springs. Because of the high permeability of 
alluvium and shallow fractured bedrock near the ground surface, relative to the 
low permeability of the deep bedrock in the vicinity of the underground mine, the 
cone of depression in the deep bedrock that is created by the underground 
workings does not collect most of the groundwater from the shallow bedrock and 
alluvial aquifers (1012, p. 21; 1013, p. B-7). Groundwater elevations in wells 
between the waste rock disposal areas and the Red River show vertically 
upward directed gradients (1013, pp. 8-11), indicating that groundwater 
recharges the river in this area. Other studies have shown that the Red River is 
a gaining stream in the vicinity ofthe Molycorp Mine (1017, p. 10; 1021. p.4, 
p.10). Therefore groundwater flows into the river over this reach of the Red 
River. 

Seepage from waste rock piles and impoundments inflltrates until it encounters a 
low hydraulic conductivity barrier such as a perching zone in waste rock, a 
perching zone on hydrothermal scar material, and/or weathered bedrock. It 
follows these controlled pathways until it enters either the fractured bedrock 
aquifer or the alluvial mudflow/valleyflll aquifer (1012, p. 11; 1013, p. 6). 
Seepage from the Sugar Shack South, Middle and Spring and Sulphur Gulch 
waste rock piles is not controlled by a seepage collection system. (1012, p. 38). 
A portion of the seepage from the Capulin Canyon waste rock dump probably 
bypasses a seepage collection system constructed in that tributary (1012, p. 11). 



Groundwater discharge to the Red River occurs through the shallow bedrock 
and alluvial aquifers by observed seeps and springs including the Portal 
Springs, Cabin Springs, and Capulin Springs. The cone of depression in the 
deep groundwater flow system that is created by the underground workings does 
not capture most of the groundwater from the shallow bedrock and alluvial 
aquifers (1012, p. 21; 1013, p. B-7). Water level data in the monitoring wells 
installed by Molycorp in 1994 had not responded to dewatering ofthe new 
underground mine in the first five months of monitoring (1013, p. B-7). Monitor 
wells MMW-2, MMW-3, MMW-IOA, MMW-1 OB and MMW-IOC had not 
responded to the dewatering in 5 months (1013, p. 12); and water level changes 
in monitor wells MMW-8A, MMW-8B and MMW-11 were inconclusive. Only well 
MMW-13 appears to be in the cone of depression of the mine due to its low 
water elevation with respect to the river; however this well had not shown a 
drawdown response in the first five months of monitoring (1013, p.8). Even well 
MMW-7, which is between Shafts #1 and #2 of the underground workings, has a 
water level which is 550 feet above the cone of depression, suggesting that it is 
completed in a perched zone within bedrock (1013, p. 11). The lack of response 
among these wells indicates that the underground mine is dewatering deep 
bedrock that is not well-connected to the shallow aquifers which recharge the 
Red River. Water quality data support this conclusion. Only one documented 
sampling point in the underground workings. Decline Station 1000, shows 
contaminated water of low pH and similar quality to waste rock drainage (1012, 
Table 1.4; 1012, p. 13). Groundwater elevations in wells MMW-2, MMW-3, 
MMW-8A and 8B, MMW-IOA, IOB, and IOC, and MMW-11, which are located 
between waste rock disposal areas and the Red River exhibit vertically upward 
directed gradients, (1013, p. 11, p. 8, and p. 9) indicating that they are in a 
groundwater discharge area, i.e. that groundwater recharges the river In the 
vicinity of these wells. 

2. In consideration with the hydrologic evidence provided in Opinion 1, 
geochemical data and water quality data demonstrate a direct hydraulic 
connection between the Molycorp waste rock piles and seeps that flow into the 
Red River. The same dissolved constituents are observed to be leached from 
the waste rock, present in the groundwater upgradient of the Red River, and 
present in the seeps that discharge from groundwater to the Red River. Monitor 
wells installed in the shallow alluvial aquifer near the Portal Springs and the 
Capulin Springs exhibit water quality with chemical signatures that are similar to 
each ofthese springs, respectively. The timing of appearance of white 
precipitates in the Red River in conjunction with Molycorp's open pit operation 
also verifies the direct hydraulic connection between the Molycorp waste rock 
piles and the Red River. 

The same dissolved constituents are observed to be leached from the waste 
rock, present in the groundwater upgradient of the Red River, and present in the 
seeps that discharge from groundwater to the Red River. Samples of water 



temporarily impounded on waste rock piles (1012, p. 28) contain elevated 
dissolved concentrations of sulfate, aluminum (Al), iron (Fe), manganese (Mn), 
zinc (Zn), and other metals (1012, Table Cl). These concentrations are elevated 
with respect to sample location WS-Cap2 (1012, Table Cl), which is used as a 
background seep by Molycorp contractors (1012,Table 1.2, footnote). 
Groundwater monitoring wells downgradient of the waste rock piles contain 
concentrations of sulfate, aluminum, cadmium, copper, manganese and zinc that 
are higher, on average, than concentrations in water supply wells (1012, Table 
1.4). Of the metals, manganese shows the largest concentration difference. 
Seeps downgradient from waste rock dumps that discharge into the Red River 
contain concentrations of dissolved sulfate, aluminum, copper, iron, manganese 
and zinc (1012, Table 1.4) that are elevated with respect to seep WS-Cap2 
(1012, Tabled) . 

The similarity of water quality in the Portal Springs to water quality in monitor 
wells MMW-IOA, IOB, and IOC indicates that they are in the same general 
flowpath to the river. Portal Springs #2 and #2a exhibit low pH (4.8-4.0), high Al 
(10.9-19.4 mg/L), high Mn (4.7-10.6 mg/L). and moderate Zn (1.3-2 mg/L) with 
respect to water supply wells in the area (1012, Table 1.4). The Portal Springs 
are downgradient from alluvial wells MMW-IOA. and IOC. Well IOC is 
completed in the upper valley fill aquifer, immediately above a clay stratum 
which may act as a perching layer (1013, p.9). Well IOC exhibits lowpH (4.7), 
high Al (31.1 mg/L), high Mn (16.3 mg/L), and moderate Zn (3.2 mg/L) with 
respect to water supply wells in the area (1012, Table 1.4). Well 10A is 
completed in the lower valley fill, immediately above bedrock, and analyses 
show low pH (5.8), high Al (33.4 mg/L), high Mn (13.1 mg/L), and moderate Zn 
(2.29 mg/L) with respect to water supply wells in the area (1012, Table 1.4). 
Several investigators have documented the similarity in water quality between 
the Portal Springs and shallow alluvial wells MMW-IOA and 10C (1013. p. D-12; 
1021. p. 49). 

The Capulin Canyon Springs exhibit water quality with a similar geochemical 
signature to monitor well MMW-2. The Capulin Canyon Springs have low pH 
(3.4). high Al (43-157 mg/L). high Fe (10-36 mg/L), high Mn (15-55 mg/L). and 
high Zn (4-13 mg/L) with respect to water supply wells in the area (1012. Table 
1.4). Monitor well MMW-2, which is completed in the Capulin Canyon valleyfill 
(1013, p. 11), has lowpH (4.9), high Al (64 mg/L), high Fe (51 mg/L). high Mn 
(52 mg/L), and high Zn (9.5 mg/L) with respect to water supply wells in the area 
(1012, Table 1.4). Molycorp contractors also conclude that the Capulin Canyon 
seeps' water quality is closely aligned to the alluvial groundwater quality (1013, 
p. D-12). 

The timing of appearance ofthe white precipitate in the Red River also verifies 
the hydraulic connection between the Molycorp waste rock piles and the Red 
River. Longtime area residents are reported to have noticed a change in color of 
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the Red River below Molycorp within a year or two after development of the open 
pit (1021, p.21). Commencement of open pit operations marked the first large-
scale disposal of waste rock on the Molycorp Mine property. The emergence of 
a white precipitate in the river reflects a change in aluminum chemistry of the 
groundwater that flows into the river over time. Low pH (<4.5) v\«ter can carry 
more aluminum in solution than higher pH water. When low pH water mixes with 
higher pH water (in the approximate pH range 4.5 to 5.0), the aluminum 
precipitates out as aluminum hydroxide (1041, pp.54-55). The onset of white 
precipitate in the Red River adjacent to Molycorp marked the beginning of low 
pH, aluminum-laden recharge to the river. Capulin Springs, Portal Springs 2 and 
2a, and the Cabin Springs all yield water of pH less than 5.2, and aluminum 
concentrations of 11-157 mg/L (1012, Table 1.4). When these seeps enter the 
Red River, which has pH values greater than 7.0, the aluminum precipitates as 
white aluminum hydroxide (1041, pp. 54-55; 1021, p.26). 

3. Sulfate and metal loading now exhibited in the reach of the Red River 
adjacent to the Molycorp Mine is more attributable to mining activities and 
emplacement of waste rock piles than to natural hydrothermal scars. The 
increase in loading exhibited over the years 1966 to 1992 is due ovenMielmingly 
to mining and waste rock emplacement. Several hydrothermal scars on site 
have been removed or disturbed by mining activity so that the areal extent of 
natural scar material within the mine area has been reduced since the onset of 
mining. The episodic sediment loading to the Red River caused by erosion and 
landslides from hydrothermal scars within the Molycorp Mine area has been 
effectively eliminated by the storm water management activities (1012, p.10). 
The surface area (1012. Fig. 1.4) and volume (1012, p. 29) of waste rock now 
exposed to weathering and leaching is greater than the area of hydrothermal 
scars in the mine area that was exposed to weathering and leaching before the 
open pit operation commenced. Total concentrations of sulfate, aluminum, 
copper, cadmium, iron, manganese, and zinc in drainage water from waste rock 
and disturbed areas are higher, on average, than drainage from hydrothermal 
scars. The constituents with the highest relative concentrations in waste 
drainage are sulfate, aluminum, manganese and zinc (1021, p. 50). In summary, 
because the sulfate and metal loading to the reach ofthe Red River adjacent to 
the Molycorp Mine has increased over the period 1966 to 1993, and the portion 
of this load which can be attributed to undisturbed hydrothermal scar seepage 
and episodic sediment loading has decreased over the same time period, then 
neariy all of the increase in loading must be attributed to mine-Influenced 
seepage and groundwater recharge to the Red River. 

The extent of natural scar area has been reduced subsequent to the onset of 
mining. The largest natural hydrothermal scar on the mine site was mostly 
removed by mining of the open pit, and the removed portion can no longer be 
considered as a partial source of the natural pollutant load being delivered to the 
River. Other hydrothermal scar areas have been disturbed by mining activities. 
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When compared with seeps that emanate from undisturbed scar material on the 
mine site, disturbed scar seeps contain higher concentrations of all measured 
constituents except Iron (1012, Table 1.2). Hydrothenmal scars that are buried 
under waste rock (a) were disturbed physically by heavy equipment and haul 
trucks during emplacement of waste rock, (b) were disturbed physically by the 
impact of dumped waste rock, and (c)are now degraded chemically by acid 
leachate from overiying waste rock. Leachate from overiying waste rock that 
contacts underlying scar material has the potential to leach the scar material 
more aggressively than did rain and snow before placement of the waste. 

Pulse, or episodic, loading of sediments and dissolved sediments has been 
documented as a significant problem in the Red River (1021, pp. 13-14). 
Stormwater management activities by Molycorp Mine have effectively eliminated 
the episodic sediment loading to the Red River caused by erosion and by 
landslides that derive from hydrothermal scars within the Molycorp area (1012, 
p. 10). 

The surface area and volume of waste rock now exposed to weathering and 
leaching is greater than the area of hydrothermal scars in the mine area that was 
exposed to weathering and leaching before the open pit operation commenced 
(1012, Fig. 1.4). The original area (acreage) of hydrothermal scar zones is less 
than the area of waste rock disposal areas (1012, Fig. 1.4). Aerial photos 
indicate that Molycorp documents may over-estimate the hydrothermal scar 
areas in Capulin Canyon (1015, p. 2). The comparison of pre-mining 
hydrothermal scar zones to waste rock disposal area is even more important if 
the scars covered less area than generally has been represented by Molycorp. 
Oxidation of natural hydrothermal scars is limited largely to the weathered 
surface, where freeze-thaw cycles and erosion gradually expose new mineral 
surfaces to oxidizing conditions (1012, p. 29). During open pit mining, huge 
volumes of waste rock are blasted, excavated and disposed. This sequence of 
events exposes a large volume of fresh mineral surface to oxidation in a short 
time frame. Blasting of unweathered material leaves a high permeability rock 
mix that enhances movement of oxygen and inflltrating water, thereby increasing 
the production and migration of acid and dissolved metals in waste rock 
drainage as compared to natural hydrothenmal scar drainage (1012, p. 29). 
There are now an estimated 328,000,000 tons of waste rock disposed on the 
Molycorp mine site (1012, p. 4). Waste rock and disturbed area acreage is more 
than pre-mining hydraulic scar area; however, the total volume and surface area 
exposed to oxidation is many times greater than pre-mining scar volume. 

X-ray florescence analysis of soils and mine wastes used in reactivity tests 
found higher levels of metals in mine wastes than in soils collected from 
erosional scars (1021, p. 13). Total concentrations of sulfate, aluminum, copper, 
cadmium, iron, manganese, and zinc in drainage water from waste rock and 
disturbed areas are higher, on average, than drainage from hydrothermal scars. 
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The constituents with the highest relative concentrations in waste drainage are 
sulfate, aluminum, manganese and zinc (1021, p. 50). 

In summary, because the sulfate and metal loading to the reach of the Red River 
adjacent to the Molycorp Mine has increased over the period 1965 to 1993, and 
the portion of this load which can be attributed to undisturbed hydrothennal scar 
seepage and episodic sediment loading has decreased over the same time 
period, then neariy all of the increase in loading must be attributed to mine-
influenced seepage and groundwater recharge to the Red River. State of New 
Mexico employees have noted that it is indefensible for Molycorp to attribute the 
majority of the present-day seep impact upon the Red River to hydrothermal 
scars (1043, p. 3). 

4. The sulfate and TDS concentrations in the reach of the Red River adjacent to 
the Molycorp Mine increased with time, during the period of 1965 to 1993 (1012, 
Table 1.7). Fish populations were impacted severely during that time period. 
Metal and sulfate concentrations in this section of the Red River are higher than 
in upstream sections. The increase in impact upon the reach of the river 
adjacent to the Molycorp Mine over upstream reaches is dominated by the 
metals zinc and manganese; these metals are more strongly correlated to waste 
rock drainage than to hydrothermal scar drainage. The relatively high 
concentrations of zinc and manganese substantiate the aforementioned direct 
hydraulic connection between the Molycorp waste rock dumps and the Red 
River. 

During the time period 1965 to 1993, dissolved sulfate concentrations increased 
from 51 to 128 mg/L (increase of 77 mg/L) at the Goat Hill Campground and from 
64 to 129 mg/L (increase of 65 mg/L) at the Ranger Station (1012, Table 1.7). 
Stations upstream from the Molycorp Mine (above the town of Red River, below 
the town of Red River, and below Hansen Creek) exhibited smaller increases of 
sulfate concentration; the changes in values were 5 to 12 mg/L (change of 6 
mg/L), from 20 to 41 mg/L (change of 21 mg/L), and from 47 to 71 mg/L (change 
of 24 mg/L), respectively. Total dissolved solids (TDS) decreased during the 27-
year period at the three stations upstream of the Molycorp mine (from 133 to 80 
mg/L; from 138 to 124 mg/L; from 165 to 164 mg/L). TDS increased at the 
subject stations adjacent to and downstream of the Molycorp Mine; from 172 to 
220 mg/l at the Goat Hill Campground and from 188 to 262 mg/L at the Ranger 
Station. On the basis of sulfate and TDS data, sampling locations adjacent to 
and downstream of the Molycorp Mine exhibited a greater increase over the 27-
year period than did upstream sampling locations. It is not possible to quantify 
accurately the increases in Fe and Zn concentrations because detection limits 
were so high in 1965 (1012, Table 1.7). Unfortunately, Mn and Al were not 
measured in 1965 (1042, Table V-1). 
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Fish populations in the Red River were impacted severely during the period 
1960 to 1988 (1021, p.5). Opinion 3 above demonstrates that sulfate and metal 
loading to the Red River in the reach adjacent to the Molycorp mine is due 
predominantly to mining disturbance and waste rock disposal. State of New 
Mexico investigators propose that consideration of flsh populations that existed 
in the eariy 1960's (1021, p. 68) constitutes another method of assessing the 
relatively large impact of the Molycorp Mine on the Red River. In this analysis 
fish population data from the 1960's are evaluated in light ofthe impact of 
hydrothennal scars that occun-ed naturally in the vicinity ofthe mine. The 
baseline load due to natural hydrothermal scars prior to open pit mining at the 
Molycorp Mine, although only pooriy documented, was sufficiently low that a 
fishery existed. 'During ...the late 1960's and eariy 1970's ... the New Mexico 
Department of Game and Fish discovered in the course of routine population 
studies that flsh were conspicuously absent in the middle reach of the Red River 
where thriving populations had once existed. Flsh census data for 1960 indicate 
that approximately 572 fish per mile were estimated in the river. The 1988 flsh 
census found no flsh in this same reach (1021, p. 5)." State investigators cite 
the advent of large-scale modem mining, and subsequent release of ARD 
seepage as having overwhelmed the river's natural buffering capacity, "resulting 
in the biologically impoverished condition that exists now (1021, p. 68)." 

Metal and sulfate concentrations In the section of the River adjacent to the 
Molycorp Mine are elevated compared to the concentrations present immediately 
above the Molycorp boundary at Expanded Site Inspection (ESI) location #16 
(1017, Fig 3. location 16). Using dissolved concentrations from location #16 as 
a baseline (1017, Fig 3, location 16), concentrations of zinc have been 
measured as 3 times higher in the Red River at Goathill Gulch (1017, Table 16). 
Zinc was 4 times higher than at the baseline, and manganese was more than 3 
times higher In the Red River immediately downstream of Capulin Springs; 
sulfate concentrations increased by 1.6 times over the same interval (1017, 
Table 16). The relatively high concentrations of zinc and manganese further 
supports the existence of a direct hydraulic connection between the Molycorp 
waste rock dumps and the Red River because these two metals are correlated 
more strongly to waste rock than to hydrothermal scar drainage. Total 
concentrations of sulfate, aluminum, manganese and zinc in drainage water from 
waste rock and disturbed areas are higher, on average, than drainage from 
hydrothermal scars (1021, p. 50). The baseline concentrations at ESI location 
#16 includes the impact ofthe smaller mining operations upstream from the 
Molycorp Mine. None of these operations has been documented as singly or 
cumulatively impacting the Red River as much as the Molycorp Mine has been 
demonstrated to be impacted by the reach adjacent to the Mine (1021, p. 57). 

5. Without abatement, the Molycorp Mine will continue to discharge to the Red 
River acidic water containing dissolved sulfate and heavy metals. When it is 
exposed to air and water, the oxidizable sulfide in the waste rock piles produces 
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sulfuric acid which dissolves metals. In the mixed volcanic waste rock, most of 
the neutralizing minerals have been consumed; however, a large volume of 
oxidizable sulfide remains (1012, p. 33). Sulfide oxidation will continue 
indefinitely (1012, p. 33). The natural soil and gravel deposits between the 
waste rock and the Red River have little or no ability to neutralize the acid (1012, 
p. 31). Consequently the acid and metals that leach out ofthe waste rock 
migrate to the Red River with little or no attenuation. 

Sulfide oxidation of the waste rock disposed at the Molycorp mine will continue 
indefinitely. Mixed volcanic waste rock exhibits the potential for acid production 
(1012, p.36). Black andesite and aplite/granite waste rock are not acid-
generators when tested alone, but they may be acid-generators at locations 
where they are combined with volcanic waste rock (1012, p. 32). Acid 
generation has been documented in the in-pit disposal area and in the Spring 
and Sulphur Gulch disposal areas even though they contain primarily black 
andesite and aplite/granite waste rock (1012, p. 31). 

Based upon my experience with acid rock production in mine waste rock, the 
waste rock dumps at the Molycorp mine will continue to generate acid rock 
drainage for decades. Molycorp contractors note that the waste rock in Capulin 
Canyon has generated acid for 25 years, and that laboratory and field 
investigations indicate sufficient acid-generating potential to continue acid 
generation indefinitely (1012, p. 34). 

Molycorp was requested by the State of New Mexico Environmental 
Improvement Division to evaluate the need for and location of interceptor wells 
and/or a pumpback system at the base ofthe waste rock piles (1010, p. 2; 1040, 
p. 176). Molycorp has investigated and is continuing to evaluate the need for 
pumpback systems upgradient of seeps and springs adjacent to the Molycorp 
Mine (1040, p. 176). These investigations have focused on groundwater flow 
paths between the waste rock dumps and the Red River. Data collected for 
these investigations (1013) have been used to support this basis for opinions, 
which demonstrates a direct hydraulic connection between the Molycorp Mine 
and the Red River. 

\6^6&}^ C. ' ^ 3^ . i ~ ^ Dated M.rch 13 1997 
Barbara C. Williams 
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Barbara Cooke Williams, Ph.D., PE 

Idaho Water Kesouices Research Institute 
106MorriUHalll 
University of Idaho, ID 83843 
(208) 885-6429 
(208) 88S-6431 

Home 
P.O. Box 15 
Viohmdaho 83872-0015 
Phone: (208)875-0147 
Fax, Voicemail: (208) 875-
2372 

EDTJCATTOhf 

!ni.D. ID AgrkuItDral Engiiieering 
Umversity of Idaho 

Moscow, Idaho - May 1992 
Concentration: Aqueous Geochemistry of Ground Water in Mine Wast« 

Minor Concentrations: Hydrogeology, Natural Resource Law 

M.S* in Civil and EnTironmeiital Engineering 
Cornell University 

Ithaca, NY - August 1983 
Concentration: Hydrology 

Minor Concentration: Agricultural Engineering 

B.S. in Engineering 
Swarthmore CoU^e 

Swarthmore, PA - June 1981 
Conceitiation: Qvil Engineering 

WORK KXPERTENCE 

Research Scientist, S/S&ptcsent 
Idaho Water Resburces Research Institute 
University of Idaho, Moscow, ID 

ConductsI research on hydrologic a^>ects of mine waste management, metal dissolution and 
transport] mine reclamation, and mine closure. Reviews data, reclamation scenarios and 
risk assessmrats. Advises govemment land managers on policy matters for site 
remediates. 
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CONSULTING EXPERIENCE 

Cirii Engineer, ^ydrologist 2/96-present 
EnvizoStarch Intexnational, Boise, ID 

Critically leviewed environmental impact documrats prquied by an intemational mining 
company |n support of their expanded mining operations abroad. Researched mining and 
milling archives to trace arsenic in metallurgical waste streams from the 1920's, in support 
of litigation. 

Prttjeet Manager, Hydrologist, 5/88-5/89 
WiUiams and Assodates, Inc., Moscow, ID 

Compiled a spatial relational database of ground water quality data at uranium mill sites 
for the UJS. Nuclear R^ulatory Commission to facilitate da^ access and interpretation. 

Lidependent Cartographer, July-August, 1978 
Conservation Commission, Town of Bethel, CT 

Prepared i wetlands m ^ for the town of Bethel, CT using USGS quadrangle m ^ , and 
presented it to the public at a Ccmservation Commission Meeting. 

PUHLICATTONS 

1. Cook^, B.A. 1983. Experimoital Determination of Unsaturated Flow Parameters and 
Their Spatial Variability. Master's Thesis, Cornell University, 169 pp. 

2. Williams, B.C., R.H. Lambeth and B.M. Stewart. 1989. Determining Heavy Metal 
Leaching and Tdoisport from Abandoned Mine Wastes. Transactions, Preprint 1^9-25, Soc. for 
Min., Metall., a^d Explor. Annual Meeting, Las Vegas, NV, Feb. 1989. 

3. Stewail, B.M., R.H. Lambetii and B.C. Williams. 1990. Effects of Pyritic Tailings 
in an Abandcmedl Impoundment on Downgradient Water Quality in Mining and Mineral 
Processing Wastib, Ed. Fiona M. Doyle, Soc. for Min., Metall., and Explor., pp. 133-142. 

4. Lambkh, R.H. and B.C. Williams. 1990. Linking ffiological and Hydrogeochemical 
Mechanisms of l a m e n t Leaching in Biological Remediation of Contaminated Sediments, with 
Spec^ En^hasi^ on the Great Lakes, Eds. C.T. Jafvert and J.E. Rogers. EPA/60Q/9-91/001, 
pp. 166-171. 

5. Lambbth, R.H., B.M Stewart and B.C. Williams. 1991. An Investigation of 
Hydrogeochemidal Mechanisms in an Abandoned Sulfide Tailings Impoundment and Underiying 
Aquifer in Proceiedings, 2°^ Intemational Conference on the Abatement of Acidic Drainage, Tome 
[volume] 3, pp. {13-59. 

6. Williams, B.C. 1991. Statistical and Geochemical Analyses of Vadose and Saturated 
Pore Waters in Sulfidic Mine Waste Tailings in Proceedings, 4*̂  Intemational Mine Water Assoc. 
Congress, Ljubllana, Slovenia, v. 2, pp. 305-316. 



DEC-10-1996 17:01 FROM ENUIROSEARCH TO 150575117759914 P . 19 

7. Williams, B.C. 1992. Multivariate Statistical Analysis of Vadose and Saturated Zcme 
Pore Waters of Sulfidic Mine Waste Tailings, in Emerging Process Technologies for a Qeaner 
&iviix>nment, Ed. S. Chander, Soc. fbr Min., Metall., and Explor., Chap. 10, pp. 63-70. 

8. Williams, B.C. 1992. Comparison of Multivariate Statistics and the Geochemical 
Code WATEQ4F fbr Water Quality Interpretation in Acidic Tailings. Ph.D. Dissertation, Univ. 
of Idaho, 164 ppi 

9. Stewari, B.M., R.H. Lambeth and B.C. Williams. 1993. Factors Controlling the 
Release and Attenuation of Contaminants in a Sulfidic Tailings Impoundment in The Challenge of 
Integrating Divdse Perspectives in Reclamation, Proceedings, 10^ National Meeting of Amer. 
Soc. of Surface 1 (fining and Reclamation, Spokane, WA, May 1993, v. I, pp. 218-235. 

10 
and 
Proceedings, IO' 
WA, May 1993, 

WillJams, B.C. and J.A. Riley. 1993. Midnite Uranium Mine - Hydrotogic Research 
Characterization in The Challenge of Int^rating Diverse Perspectives in Reclamation, 

National Meeting of Amer. Soc. of Surfoce Mining and Reclamation, Spokane, 
f. n , pp. 455-466. 

11. Stewart B.M., B.C. Williams, and R.H. Lambeth. 1995. Investigation of Add 
Production, Leaoning, and Tiransport of Dissolved Metals at an Abandoned Sulfide Tailings 
Impoundmait* Hifonitoring and Physical Properties. US Bureau of Mines RI 9577. 82 pp. 

12. 
WeUpinit, WA: 

Williams, B.C. and J.A. Riley. 1996. Hydraulic Characterization of Midnite Mine, 
Summary of 1994 Field Season.. US Bureau of Mines RI 9606. 33 pp. 

13. Williams, B.C., J.A. Riley, J.R. Montgomery, and J.A. Robinson. 1996. 
Hydrologic and (lieophysical Studies at Midnite Mine, Wellpinit, WA: Summary of 1995 Fidd 
Season. US Bun au of Mines RI 9607. 34 pp. 

1. Feb 
Abandoned Mine 
Annual Meeting, 

ARSTRACTS AND PRESENTATIONS 

989 - Presented "Determining Heavy Metal Leadiing and Transport from 
Wastes" (see Publications, above) at Soc. fbr Min., Metall., and Bicplor. 
Las Vegas, NV. 

2. Mar. 1989 - Presented ''Hea:vy Metal Leaching and Transport from Abandoned Mine 
Wastes" at Hydrblogy Seminar, Univ. of Idaho. 

3. Nov. 1989 - Presented "Oxidation of Pyrite in tiie Unsaturated and Sanuated Zones of 
Copper/Gold Nfilie Tailings", at Agricultural Engmeering Seminar, Univ. of Idaho. 

4. S ^ U l 9 9 l - Presented "Statistical and Geochemical Analyses of Vadose and Saturated 
Pore Waters in Sulfidic Mine Waste Tailings" (see Publications, above) at 4*̂  Intemational Mine 
Water Assoc. Congress, Ljubljana, Slovenia. 

5. Fd}. 1992 - Presented "Multivariate Statistical Analysis of Vadose and Saturated Zcme 
Pore Waters of Sulfidic Mine Waste Tailings" (see Publications, above) at Soc. fbr Min., Metall., 
and Explor. Annual Meeting, Phoenix, AZ. 
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6. May 1993 - Presented "Midnite Uranium Mine - Hydrologic Research and 
Characterization'^ (see Publications, above) atlO^ National Meeting of Amer. Soc. Of Surface 
Mining and Redimation, Spokane, WA. 

7. Dec. 1993 - Presrated "Comparison of EPA's Toxidty Characteristic Leaching 
Procedure to Fidd Data" at Nortiiwest Mining Assoc. Annual Meeting, Spokane, WA. 

8. Mar. 1995 - Presented "Hydrologic Testing at tiie Midnite NGne" at Soc. Min. and 
Metallurg. Eng. Annual Meeting, Denver, CO. 

9. Apr. 1995 - Presented "Hydrologic Testing at the Midnite Mine" at Hydrology 
Seminar, Univ. of Idaho. 

10. Dec.! 1995 - Presented "Geophysical Method for Ttadng Groundwater Contamination 
at tiie Midnite Mine" at Nordiwest Mining Assoc. Annual Meeting, Spokane, WA. 

Co-organizer am 

SHORTCOURSE 

instnictor of "Implications of Aqueous Geochemistry in Mine Reclamation" 2-
day shortcourse,jMay 1993, taught in conjunction with the 10^ Natioiud Meeting ofthe Amer. 
Soc. of Surfece 1 lining and Reclamation, Spokane, WA. 

May 1989 -
Waste Managemdit 

Symx>: 

JOURNAL REVIEWER/EDITOR 

m\xm Chair for "Hydrogeologic and Hydrogeochemical Investigations fbr 
" , Geo]. Soc. of Amer., Rocky Mountain Section, Spokane, WA. 

May 1993 - Ted nically reviewed papers on hydrology and geochemistiy of waste rock and 
taUuigs reclamation for 10^ Annual Meeting, Amer. Soc. of Sur^ice Mm. and Reclamation, 
Spokane, WA. Also served on Conference Organizing Committee. 

COMMUNITY OUTREACH 

Mar. 1990 - Presented a workshop entitied "Cleaning up Groundwater Pollution" to tiiree earth 
science classes all Salk Middle School, Spokane WA. 

Nov. 1990 - Presented a workshop entitied "The Mining Cycle/Keeping Groundwater Clean" to 
an earth sdence blass at PubUc School ^ 1 , Brooklyn, NY. 

Nov. 1992 - Pre: ented a dinner talk entitied "Mining and tiie Environment" to tiie Lions Club, 
Spokane, WA. 

Nov. 1994 and Oct. 1993 - Partidpated in "Women in Engineering Pand Discussion" organized 
by Univ. of Idaho, CoU^e of Engineering. 

Dec. 1994 and liec. 1993 - Coordinated tiie Nat. Soc. of Prof. Eng. (NSPE) Nortii Idaho 
Ch^>ter's review of scholarship ^iplications for high school students. 
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BONORg Atff) AWARDS 

Elon Huntington Hooker Fellowship in Hydraulics, 1982 (Cornell University). 
U.S. Bureau bf Mines Research Team Innovation of tiie Year Award, 1990, in groundwater 
oontaminatioik control technology. 
Gamma Signja Ddta induction, HOTor Sodety of Agriculture, 1990 (Univ. of Idaho). 
U.S. Bureaupf Mines PerfbrmanceAvrards, 1991, 1992, 1993, 1994, 1995. 
U.S. Bureau 9f Mines Special Service Team Awards, 1992, 1993. 

CERTtFICATTON 

&igineer-in-Training, State of PA 
Professional Engineer, State of WA 

PROFESSIONAL AFFILIATION? 

• Member - Najtional Sodety of Professional Engineers (NSPE) 
Member - Aiherican Sodety of Surface Mining and Reclamation (ASSMR) 

• Member - Society for Mining, Metallurgy and Exploration (SME) 
• Member - N<irtiiwest Mining Association (NWMA) 
• Past Memberl - American Geophysical Union (AGU) 

TOTAL P.21 
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May 16, 1997 

Mr. Sam Coleman 6EN 
Dirfictor 
Compliance Assurance and Enforcement Division 
Environmental Protection Agency 
1445 Ross Ave., Suite 1200 
Dallas, TX 75201 

Re: Clean Water Act violations from the waste rock piles at the Molycorp mine, 
Questa, New Mexico ' . ^ 

Dear Mr. Coleman: 

I write on behalf of Amigos Bravos and New Mexico Citizens for Clean Air & 
Water in connection with what we believe are serious violations ofthe Clean Water 
Act at Molycorp's molybdenum mine near Questa^ New Mexico. Asjrou know, this 
matter is currentiy the subject of a dtizen suit in Federal Court in New Mexico 
captioned Amigos Bravos et al. vs. Molvcorp. Inc.. Civ. No, 95-1497 JP/DJS. 

We respectfiiUy request tiiat EPA review this matter, especially the reports 
prepared by EnviroSearch Inc., to detemiine whether the agency should initiate 
appropriate enforcement action, including intervention in our dvil action, and/or 
initiating a formal NPDES permitting process for the waste rock piles. We believe 
the fiicts of this case and the magnitude ofthe problem warrant EPA asserting 
jurisdiction over this source of pollution of the RedKiver. 

L Background 

The Red River is a major tributary ofthe Rio Grande, which arises in the Taos 
range ofthe Sangre de Cristo Mountains in northem New Mexico. Until the [ate 
1960s, water quality'in the Red River watershed, including several tributaries with 
historic mining operations, was very good. In feet, until the late 1960s, the Red River 
watershed were considered a premier blue ribbon trout fishery. 

The Molycorp mine is located four miles above Questa, New Mexico, and 
twelve miles above the confluence ofthe Red River and the Rio Grande. In 1964, 
Molycorp began open pit surface mining for molybdenum, a steel-hardening alloy. 

"Hear within ouneKTs the sound ofthe Eaitfa dying.' Viemaiiese Zen Matter ThtchNhaKaah 
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After the ore had been milled, the spent ore was pumped down the Red River tlirough slurry 
pipelines to a tailings impoundment west of Questa. Since 1964, Molycorp has discharged 95 
million tons of tailings into the Questa impoimdment. It recentiy announced its intent to 
recommence operations tliis fall. . 

During the open pit surface mining, Molycorp removed 328 million tons of waste rock. 
-The waste rock was reduced to mbble, gravel, and fine particulates, greatiy increasing the surface 
area exposed to weathering and alteration. Leachate from the waste rock is extremely addic 
(average pH 2.8). The addic water, or "add mine drainage", dissolves and transports a wide 
range of metals in the waste rock, including iron, aluminum, cadmium, cobalt, chromium, copper, 
molybdenum, manganese, nickel, lead, and zinc. J ' . 

Molycorp placedjhe waste rock in sbc piles at the mine site near the Red River. Some of 
the piles are located in narrow canyons which drain into the Red River. The natural ground water 
gradient at the Molycorp mine site and in these canyons is toward the Red River. As a result, 
water moves through the waste rock piles and leaches add and metals into the ground water, 
which is then discharged through springs and seeps into the Red River. 

Molycorp's open pit surface mining has adversdy affected the Red River. Mine-related ' 
activities has severely disturbed approximatdy 3,200 acres of steep mountain terrain. In the 
1980s, the slurry lines broke fi-equentiy, spilling thousands of tons of sluny into the Red River. 
The NMED has identified the add drainage fiom the waste rock piles to be the most significant 
source of pollutants being discharged from the mine site into the Red River. For this reason, the 
NMED's 1994 water quality report to Congress stated that the Red River at Molycorp was 
"biologically dead." The report continued: "jFjor several miles at and below Molycorp, the 
sheer volume of steady-state metal-loaded drainage seeping out of mine waste dumps and the old 
underground workings overwhehns the river and IKIS rendered it dead for at least eight miles." 
(emphasis added). ^ . 

Section 301 ofthe Clean Water Act prohibits the discharge by a point source of any 
pollutant into waters ofthe United States except as authorized by a National Pollutant Elimination 
Discharge System ("NPDES") permit. Molycorp has disdiarge and continues to discharge 
poflutanis from the waste rock piles into waters ofthe United States without a NPDES permit. 
Molycorp is liable for civil penalties for these discharges.. 

OL EPA Should Assert Jurisdiction Under the Clean Water Act 

The factual and legal basis for our claim that Molycorp is violating the Clean Water Act is 
strong. Amigos Bravos and New Mexico Citizens have commissioned Intemational EnviorSearch 
Inc. to conduct a comprehensive investigation ofthe waste rock pHes at the Molycorp mine. 
EnviroSearch is an international consulting firm that has extensive expertise and experience in add 
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mine drainage in the Westem United States and woridwide. Their finding's confirm that the waste 
rock piles are discharging pollutants into the ground water and that there is a direct hydrological 
connection between the ground water beneath the waste rock piles and the Red River. 

A copy ofthe reports of Intemational EnviroSearch of their investigation ofthe Molycorp 
mine site waste rock piles are enclosed. . 

In addition, the case law supports our position that the waste rock piles are point sources 
regulated under the Clean Water Act. The nuyority of courts that have addressed the issue have 
held that discharges to ground water that are hydrologically connected to surfiice water must 
obtain NPDES permits under the Clean Water Act. In the District for New Mexico, Judge 
Hansen has held that a dtizen suit plaintiffis entitied to present evidence at trial to prove the 
requisite hydrogeological connection. Friends of Santa Fe County et cd. v. LAC Minerals, Civ. 
No. 94-0569. (Relevant pages dting case law and a list of cases is attached.) 

Molycorp's basic defense is that the waste rock piles are not point sources regulated under 
the Clean Water Act because the U.S. Environmental Protection Agency ("EPA") made a 
determination to that effect when it issued Molycorp's NPDES pennit in 1993. There are several 
reasons why this "determination", as Molycorp terms it, has no merit and is not entitied to 
deference. 

First, the EPA never made a factual "determination'* that the rode pOes are not point 
sources. 'The agency's "determination" was not a final agency action but simply a response to 
pubic comments on the proposed NPDES permit, which did not even cover the waste rock piles. 
This two-sentence response was not an informed analysis, but rather an unsupported conclusion, 
that related primarily to seepage from the tailings ponds—which is not at issue here. EPA has 
never conducted an ihveitigation of whether the waste rock piles are point sources. 

Second, it is dear that Molycorp's waste rock piles should be regulated under the Clean 
Water Act in accordance with EPA's own policy. EPA's policy, both regionally and nationally, 
has evolved substantially since 1993 and now dearly encompass^ dischaiiges to ground water 
which is hydrogeologically conneded to surfiice water. EPA Region VI has required NPDES ' 
permits for concentrated livestock feeding operations which ifischarge to ground water which is 
hydrogeologically connected to surface water. Other r ^ o n s , most notably EPA Regjoh Vm, has 
issued several NPDES permits for such discharges. On tiie national level, EPA has taken the 
position in Court that the discharge of pollutants to groundwaters comes within the jurisdiction of 
the Clean Water Act, if hydrologically conneded to waters ofthe United States, ^ e : Amicus 
Brief of the United States, Village of Oconomowoc Lake v. Dayton-Htuison Corporation, No. 
93-3380, Seventh Circuit Court of ^pea l s . 

• ' " . " " . • • ' 

From the outset of this litigation, the plaintiff have tried to engage Molycorp in 



Mr. Sam Coleman -
Environmental Protection Agency 
Page 4 ' ' 

meahingfijl settlement discussions. Molycorp's posture toward settlement, however, has been 
erratic. Settlement negotiations broke down last fall afler Molycorp refiisedjo agree to any . 
procedures for abatement ofthe pollution from the waste rock piles. The plainti£fs remain 
committed to achieving a settlement which abates Molycorp's pollution ofthe Red River from its 
waste rock piles and requires a remedial program to restore and ameliorate the environmental 
damage to the river. ' / 

We believe that such a settiement could be achieved if EPA becomes involved, initiates the 
permitting process, and notifies Molycorp that an NPDES application is required for its waste 
rock piles. This action would provide the fi^mework for a settiement to be developed with EPA 
in the lead position. 

-We hope that yoii will review this matter and the materials we have provided, in particular 
the reports by Intemational EnviroSearch. We firmly believe that EPA' partidpation and 
involvement will resuk in a settlement that will abate pollution and save the Red River. 

I look forward to speaking to you soon. • 

}r, Sputlroftfst Office 
fonmental Law Center 

cc: Fred Humke 
Caroline Kirksey 
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MEMORANDUM 

SUBJECT: Notice of Citizen Suit 

FROM: Susan G. LepoMtTla^ 
Associate GeneorCounsel 
Water Law Office (2355) 

TO: J. Charles Fox 
Acting Assistant Administrator for Water (4101) 

The attached notice of intent to sue was filed by the Western Environmental Law 
Center on behalf of Amigos Bravos and the New Mexico Citizens for Clean Air and 
Water. The notice alleges that Molycorp, Inc. a molybdenum mine in New Mexico is 
discharging to the Red River through a groundwater hydrological connection without an 
NPDES permit. The notice alleges that EPA has failed to perform nondiscretionary 
duties required by the CWA to prohibit Molycorp from discharging without a permit and 
to issue notice to Molycorp for violation of the CWA. 

I have assigned this notice to Richard Witt; he can be reached at 260-7715. He 
will be working with your staff and staff in Region 6. Please call either Richard or me if 
you or your staff have any questions. 

.Attachment 

cc; Randy Hill 
Karyn Wendelowski 
Mike Cook 
Jim Pendergast 
Larry Starfieid, RC, Reg. 6 
«i l l Hathaway, WMD, Reg. 6 
Brian Maas : ... . ^ 

Printed on Recycled Paper 
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BY CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

August 4, 1998 

Carol Browner, Administrator 
Environmental Protection Agency -
401 M Street 
VVashington, DC. 20460 

Greg Cook, Regional Administrator, Region VI 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Suite 1200 
Dallas, Texas 75202-2733 

Re: Molycorp. Inc.. NPDES Permit No. NM0022306 

Dear Ms. Browner and Mr. Cook: 

A. 60-DAY NOTICE QF INTENT TO SUE FOR FAILURE QF THE 
ADMINISTRATOR TO PERFORM A NON-DISCRETIONARY 
DUTY UNDER THE CLEAN WATER ACT* 

Our firm represents Amigos Bravos (c/o Brian Shields, Program Director, 
P.O. Box 238, Taos, NM 87571 (tel. 505-758-3874)), and New Mexico Citizens 
for Clean /\ir and Water (c/o Dr. John Bartlit, State Chairman, 113 Monte Rey 
Drive, Los Alamos, NM 87544 (tel. 505-672-9792). This letter is to provide the 
EPA with notice of intent of/Amigos Bravos and New Mexico Citizens for Clean 
Air and Water to file a citizens' suit against the EPA pursuant to section 505(a)(2) 
of the Clean Water Act ("CWA"), 33 U.S.C. § 1365(a)(2).' The EPA has failed to 
perform the following non-discretionary duties: 

L Failure ta Prohibit the Discharge of Unpermitted Pollutants 

Molycorp, Inc. ("Molycorp"), owns and operates a molybdenum mine in 
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the Red River valley east of Questa, New Mexico. The Red River is a navigable 
water which is tributary to the Rio Grande River. In approximately 1965, 
Molycorp began open pit mining operations at the mine site. In the course of open 
pit mining operations, Molycorp removed approximately 328 million tons of waste' 
rock. Molycorp placed the waste rock into six piles at the mine site: 

A. Capulin Canyon Waste Rock Pile. Molycorp placed approximately 
twenty-six tons of waste rock in the upper portion of Capulin Canyon. 

B. Goathill Gulch/Goathill Guich South Waste Rock Piles. Molycorp 
placed approximately 25 tons of waste rock in the upper portion of Goathill Gulch. 

C. Sugar Shack South Waste Rock Pile. Molycorp placed approximately 
fifty-three tons of waste rock in an unidentified side canyon on the north side of 
the Red River. 

D. Sugar Shack West Waste Rock Pile, Molycorp placed approximately 
thirty-one tons of waste rock in an unidentified side canyon on the north side ofthe 
Red River. 

E. Middle Waste Rock Pile. Molycorp placed approximately forty-six 
tons of waste rock in an unidentified side canyon the north side ofthe Red River. 

F. Spring and Suphur Gulch Waste Rock Pile. Molycorp placed 
approxiniately 111 tons of waste rock in Spring and Sulphur Gulches, 

These waste rock piles cover approximately 500 surface acres with 
hundreds of feet of this waste rock material. The precise dates of emplacement of 
the waste rock piles are not available to our clients. However, our clients allege 
that Molycorp placed the piles between 1965 and the present, and that the 
violations noticed herein began and have continued during this period. Water 
moves through the waste rock piles and leache§ acids, heavy metals, and other 
pollutants into ground water in the aquifers beneath the piles. The ground water 
discharges through the aquifers below the waste rock piles to springs and seeps at 
the Red River. Our clients contend that the excavation and disposal'activities, and 
resulting waste rock dumps, are the significant cause for the increase in metals 
concentrations and other pollutants in the Red River through a ground water 
hydrological connection to seeps along the bank ofthe Red River. 
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All ofthe above data has been confirmed by the EPA, Region 6, in a report 
entitled "Report on Hydrological Connection Associated with Molycorp Mining 
Activity, Questa, New Mexico," dated Februan/ 13,' 1998 (the "EPA Report"). A 
true and correct copy ofthe EPA Report is being forwarded along with this letiter. 
Some ofthe findings made in the EPA Report are as follows: 

A. The objective of the EPA Report wasto determine the source for the 
acidic, high metal seeps (ground water flowing gently fi-om the soil) along the Red 
River bank and to determine if sufficient documentation exists to substantiate a 
ground water or surface water hydrolog.cal connection between the source and 
seep discharge to the river. EPA Report, page 1. 

B. The New Mexico Environment Department (NMED) considers the 
acidic, high metal seeps, which exist within the Molycorp mine boundary, the 
principal cause for metals loading to this reach. EPA Report, page 1. 

C. The most significant water quality degradation occurs within the middle 
reach ofthe Red River from Questa to the town of Red River which contains the 
Molycorp mine and most ofthe major scar areas. EPA Report, page 12. 

D. Seeps are considered the primary and most incessant source for metals 
loading to the Red River. Consequently, an additional indicator of source location 
is that the greater percentage of and most active acidic, high metal seeps exist in 
the vicinity of the Molycorp mine. Therefore, Red River water quality data arid 
seep locations indicate the source to be within the general area ofthe Molycorp 
mine property. EPA Report, page 13. ^ 

E. Leachate analysis conducted by NMED revealed that average metal 
concentrations were greater in Molycorp's waste rock dumps leachate than in the 
leachate fi^om erosional scar leachate. EPA Report, page 16. 

F. The unconsolidated waste rock dumps undoubtably allow greater 
infiltration rates than the more consolidated natural soils or erosional scars. 
Therefore, the wjiste rock dumps should have greater acid generation potential, 
storage capacity, metals transport capability, and consequently, greater recharge to 
the underlying aquifers than erosional scars. EPA Report, page 17. 

G. The unconsolidated waste rock dump material appears to deliver 
greater concentrations of dissolved metals to the ground water than the 
consolidated erosional scars. EPA Report, page 25. 
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H. "The NPDES Program regulates point sources. NPDES regulations 
(40 C.F.R. §122.2) define point source as 'any discernible, confined, and discreet 
conveyance, including but not limited to, any pipe, ditch, channel, tunnel, conduit, 
well, discrete fissure,...from which pollutants are or may be discharged... .' A 
documented ground water hydrological connection between a source and 
surface water discharge may be viewed as a conduit: or a discernible, 
confined, and discrete conveyance." EPA Report, page iii. (Emphasis added). 

I. The EPA Report concluded, "[Vjerification has been adequately 
established to support a ground water hydrological connection between the two 
sources [naturally occurring erosional scars and the Molycorp waste rock dumps] 
and the Red River seep discharge." EPA Report at page 27. 

The EPA issued NPDES Permit No. NM0022306 to Molycorp in 
September of 1993. This permit expires on October 14, 1998. The permit does 
not authorize the discharges fi'om Molycorp's waste rock dumps which are 
described above. 

Upon information and belief, Molycorp made application for the renewal of 
Permit No. NM0022306 in April of 1998, but failed to include the discharges fi-om 
the waste rock dumps in this application. However, in the renewal application, 
Molycorp included a Section III entitled "The Clean Water Act, Status ofthe Red 
River Ground Water Seepage Zones" ("Section III"), which is in direct conflict 
with the EPA Report, which is dated February 13, 1998, at least two months prior 
to Molycorp's submittal ofits renewal application. Therefore, Molycorp knew that 
EPA 's position was contrary to the position set forth in Section III at the time the 
renewal application was submitted. 

In summary, the EPA Report concludes (a) that discharges fi-om 
Molycorp's waste rock dumps are hydrologically connected to the seepages into 
the Red River; (b) that the seepages are the primary and most incessant source for 
metals loading to the Red River; (c)that the waste rock dump material delivers 
greater concentrations of dissolved metals to the ground water than the 
consolidated erosional scars; and (d) that a documented ground water hydrological 
connection between a source and surface water discharge is a point source. Based 
upon EPA's own findings and conclusions, Molycorp's waste rock dump 
discharges are unpermitted point source discharges. Therefore, our clients 
contend that Molycorp has violated, and continues to violate. Section 301(a) ofthe 
Clean Water Act, 33 U.S.C. §1311(a), by not obtaining a permit for the waste 
rock discharges described herein, as well as in the EPA Report, pursuant to 
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Section 402 ofthe Clean Water Act, 33 U.S.C. §1342. This is a violation of which 
the EPA is aware, as set forth in che EPA Report. 

The citizen suit provisions ofthe Clean Water Act allow citizens to sue the 
Administrator ofthe EPA where there is an alleged "failure ofthe Administrator to 
perform any act or duty...which is not discretionary with the Administrator." 33 
U.S.C. §1365(a)(2). TheEPAhaseLndndiscretionary duty to,prohihit the 
discharge of unperrhitted pollutants. National Wildlife Federation v. Hanson, 623 
F. Supp 1539 (E.D.N.C. 1985); 33 U.S.C. §1319. As described herein, the 
discharges of pollutants fi-om Molycorp'. waste rock dumps are unpermitted.. The 
EPA has failed to prohibit Molycorp fi-om discharging these unpermitted 
pollutants, a situation of which the EPA is fiilly aware. This is a nondiscretionary 
duty on the part ofthe EPA. 

• 
ri. Failure to Issue Notice of Violation 

33 U.S.C. 1319(1) requires the Administrator to issue notices of violations 
ofthe Clean Water Act upon the basis of any information available to him to 
violators of a permit issued by a State under an approved permit program. 33 
U.S.C. 1342(3) provides that the permit programs ofthe Adniinistrator shall be 
subject to the same terms, conditions, and requirements as apply to a State permit 
program and permits issued theicunder. Therefore, the Administrator shall also 
issue notices of violations ofthe Clean Water Act to violators of permits issued 
under a permit program of the Administrator. 

This duty to. issue notices of violations is not discretionary. The statute 
specifically states that, "Whenever, on the basis of any information available to 
him, the Administrator finds that a person is in violation of any condition or 
limitation. ., he shall proceed under his authority in paragraph (3) of this 
subsection or he shall notijy the person in alleged violation...of such finding. " 3 3 
u s e . 1319(a)(1). Case law has recognized that this duty to make notification of 
violations is nondiscretionary. Therefore, the EPA has failed to perform the 
nondiscretionary duty of issuing notice to Molycorp ofthe violations ofthe Clean 
Water Act resulting fi-om the illegal discharges of pollutants into the Red River, as 
described herein. . 

n i . F3ilure to Require a Permit 

Case law has held that when an action is illegal absent an agency-issued 
permit, the EPA has a mandatory duty to.act promptly upon hcense applications. 
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Because NPDES permits are licenses required by law, it has been found to be 
mandatory that the EPA promptly process such permits. 

In the present case, the action of Molycorp discharging into the Red River 
fi-om the waste rock dumps is illegal pursuant to 33 U.S.C. 1311(a). If the EPA 
has a mandatory duty to process license applications in a situation of this type, it 
follows that the EPA also has a mandatory duty to promptly require a permit for 
illegal discharges. It is illogical to say that the EPA has a mandatory duty to 
process license applications for illegal discharges, when and if the violator makes 
application, yet has no mandatory duty to require a permit for illegal discharges 
that the violator refiises to report. 

rV. Conclusion -

If the conditions causing the above violations are not corrected within 60 
days so that there is no reasonable likelihood that they will recur, the undersigned 
intend to file suit as provided in the Clean Water Act. 

The names, addresses, and phone numbers on the persons giving notice of 
intent to sue are: 

Amigos Bravos 
c/o Brian Shields, Program Director 
P..0. Box 238, 
Taos, NM 87571 
(tel. 505-758-3874) 

New Mexico Citizens for Clean Air and Water 
c/o Dr. John Bartlit, State Chairman 
113 Monte Rey Drive 
Los Alamos, NM 87544 
(tel. 505-672-9792). 

Counsel for the parties giving notice is: 

Grove Burnett 
Westem Environmental Law Center 
P.O. Box 1507 
Taos, NM 
(Tel. 505-751-0351) 
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B. REOUEST FOR TERMINATION OF PERMIT 

The Clean Water Act also provides that an NPDES permit may be 
modified, revoked and reissued, or terminated by the Director at the request of 
any interested person for any ofthe reasons set forth in 40 C.F.R. §122.62 or 
§122.64. 40 C.F.R. §124.5(a). For purposes of C.F.R. part 124, the term 
"Director" means the State Director or Regional Administrator. 40 C.F.R. §124.2. 
This portion of this letter is a formal request to the Regional Administrator 
for termination or, alternatively, modification of Molycorp's permit. 

40 C.F.R. §122.64(a)(2) provides that a permit may be terminated if the 
pennittee fails in an application or during the permit issuance process to disclose 
fiilly all relevant facts, or if the peimittee misrepresents any relevant facts at any 
time. It is obvious that Molycorp misrepresented facts when it submitted its permit 
renewal application in April of 1998. The EPA Report, which was published prior 
to the April submission date, was directly in conflict with Section III of / 
Molycorp's application. Molycorp was aware that the discharges from the waste 
rock dumps were point source discharges, yet they failed to ask the EPA to permit 
these discharges in the renewal process. For this reason, Molycorp's entire permit 
should be terminated. 

In the flhemative, 40 C.F.R. §122.62(a)(2) provides that a permit may be 
modified if the Director receives new information which was not available at the 
time ofthe permit issuance and which would have justified the application of 
different pemiit conditions at the time of issuance. At the time of Molycorp's last 
permit renewal, the EPA Report was not available. This Report, therefore, 
constitutes "new information" which was not available at the time of issuance of 
Molycorp's permit. 

In addition, on or about May 16, 1997, this office wrote a letter to Mr. 
Sam Coleman, Director ofthe Compliance Assurance and Enforcement Division of 
the EPA^ requesting the EPA to review the Molycoip matter in order to determine 
whether the agency should initiate enforcement action or a formal NPDES 
permitting process for the waste rock dumps. Along with this letter, this office 
forwarded reports prepared by EnviroSearch, Inc. documenting their investigation 
ofthe Molycorp mine site and the waste rock dumps. These findings confirmed 
that the waste rock dumps discharge pollutants into the ground water and that 
there is a direct hydrological connection between the ground water and the Red 
River. These findings were directly on point with*the EPA Report. This, too. 
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constituted new information justifying modification of Molycorp's permit. 

In addition, 40 C.F.R. §122.62 provides that a permit may be modified "'to 
correct technical mistakes, such as errors in calculation, or mistaken 
interpretations of law made in determining permit conditions.'' 40 C.F.R. 
§122.62(a)(15). (emphasis added). When Molycorp's permit was issued, and then 
renewed in 1993, the EPA mistakenly failed to view the discharges from the waste 
rock dumps as point source discharges. It is now indisputable that these 
discharges are point sources. Sfig EPA Report. Therefore, Molycorp's permit 
should be modified accordingly. 

f 

For the reasons set forth herein, Molycorp's NPDES permit should be 
terminated, or in the ahernative, modified to include the illegal discharges fi-om the 
waste rock dumps.. The EPA is aware ofthese illegal discharges and they should 
not be allowed to continue. 

NTAL LAW CENTER 

{ GiOvieT^Bumett 
VickJe. Minor 
P,Q/BoJx 1507 
Taos, Ne^ 
(505)751-0351 

87571 

Attomeys for Amigos Bravos and 
New Mexico Citizens for Clean Air and-Water 
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cc by certified mail: 

CT Corporation 
Registered Agent for Molycorp, Inc. 
119 East Marcy Street 
Santa Fe, New Mexico 87501 

Amanda Ashford, Esq. 
Ashford & Thomas 
P.O. Box 2205 
Albuquerque, New Mexico 87103 

Karen Potts, Esq. 
Streich Lang 
Renaissance Once 
Two North Central Avenue. 
Phoenix, Arizona 875004-2391 

Janet Reno 
Attomey General of the United States 
U.S. Department of Justice 
Washington, D.C. 20460 

Pete Maggiore, Secretary 
Department of Environment 
P.O. Box 26110 
Santa Fe, New Mexico 87502 



David R. Shoemaker 
General Manager, Mofybdenum Graup 

Molycorp, Inc. 
Molybdenum Group 
P.O. Box 469 
Questa. NM 67556-0469 
Telephone (505) 586-7601 
Facsimile (505)586-0811 

Certified Mail - Return Receipt Requested 

October 15,1999 

Mr. William B. Hathaway, EKrector 
Water Qualiiy Protectioa Division 
U.S. Environmental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Re: NPDES Permit Renewal Application No. NM0022306 
308 Information Request for Biological Evaluation and Efiluent 
Characteriiiition 

Dear Mr. Hathaway: 

Following please find Molycorp's response to your letter dated July 23, 1999 requesting 
additional infonnation under the authority of Section 308 ofthe Clean Water Act to allow 
further processing ofthe subject renewal applicatioiL 

7. A list of anticipated or demonstrated pollutants from your discharges and their 
concentrations. 

Enclosed is the September 1999 DMR which characterizes the discharges. The 
mining operations at Molycorp will continue without changes. Tlie Molycorp 
NPDES Renewal Ajpphcation that was submitted to your office in April 1998 details 
historic discbarge water quality data and other pollutants expected to be in the 
discharges. These data can be found in Exhibit 1-4, Exhibit 1-5, Exhibit 1-9, and 
Exhibit n-1. 

2. Description of environmental baseline, including any previous Environmental 
Assessments or Evaluations, or consultations concerning other actions in the c area. 

The ̂ pomit area is divided into two different ecological zones. The first is the tailings 
facility which is located west of Questa, NM at an elevation of about 7,500 feet in the 
pinon-juniper;plant community. The plant community m the area surrounding the 
tailings dam is a mix of pifion and juniper trees, sagebrush and rabbitbrush as well as 
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grasses and forbs (Wagner and Harrington 1994). At the lower elevatkms, the plant 
community becomes a rq^arian area made up of typical species such as narrowleaf 
Cottonwood, willows, etc. 

The mine site is located at an elevation ranging from 8,000 feet to 10,000 fett. The 
storm water discharge points are located at the lower elevations and have not 
discharged since being placed The plant conmiunity in this narrow canyon is 
primarily a mixed conifer forest (Wagner and Harrington 1994) 

Wildlife and Wildlife Habitat WCTC summarized for both areas in the Molycorp 
Mining Operation Site Assessment (ENSR 1994). Other appUcsble repoits with 
information about the area inchide: The Rio Grande Corridor Proposed Plan and Final 
EIS (USDIBLM1998) and Prey Base Analysis by Habitat Site, Taos Resource Area 
(Kennedy and Stahlecker 1986). These reports, or appropiiate portions ofthese 
reports, have been included in this package submitted by Molycorp, Inc. 

3. A determination ofthe species present and for each species: 

Information on species present has been compiled from the above mentioned reports 
as well as from tnief discussions with the USFS Questa Ranger District Wildlife 
Biologist (Long 1999). 

Potential endangered and threatened species in the area: 

Common Name 
Black- footed Ferret 
American peregrine falcon 
Arctic peregrine falcon 
Bald eagle 
Interior Least tern 
Mexican spotted owl 
Southwestem willow flycatcher 
Colorado squawfish 

Status (Federal) 
Endangered 
Endangered * 
Threatened 
Threatened 
Endangered 
Threatened 
Endangered 
Endangered 

Scientific Name 
Mustela nigripes 
FaJco peregrinus anatum 
Falco peregrinus tundrius 
Haliaeetus Ieucocephalus 
Sterna antillarum athalassos 
Strix occidentalis lucida ̂  
Empidonax trcalH extimus 
Ptychocheibis lucius 

* removed from endangered list summer, 1999. 

a. Description ofcurrent conditions for each species: 

Black-footed Faret: 
According to information from the BLM the last confirmed sighting of a 
black-footed ferret in New Mexico was 1934. No critical habitat has been 
identified for the black-footed ferret in the Rio Grande Corridor and based 
on information from the US Forest Service, no critical habitat occurs in 
this region ofthe Carson National Forest. 
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American peregrine falcon and Arctic poegrine &lcon (migration only): 
Teregrine ^cons are known to migraie seasonally through the area aiKi 
have historically nested in the area. There is one historical nesting site on 
the Upper Rio Grande that has been mnmored annually since 1990 and 
imermittently since 1986. No activity has been obso^^ed at this historical 
site. The Arctic subspecies wouki oiily migrate through New Mexico." 
(BLM 1998). While habitat may exist in the area for peregrine falcon it 
does not appear as if any active sites are near the site. 

Baki Eagle: 
New Mexico does provide habitat for bald eagle wintering and migratioiL 
No bald eagle nesting use has been identified on BLM administered lands 
(the most likely location for nesting near tbe site). The only documented 
winter roosting area along the Rio Grande is south of Pilar some distance 
from the mine site. The summo' use habitat would be within Vi mile of 
large bodies of water. 

Interior Least Tem: 
According to the BLM (1998) die interior least ton would be considered 
an accidental migrant in this area. Ths bind is found mainly in 
Southeastern New Mexico and is only known to nest in Chaves County. 
There are no known nesting or use areas for this ^)ecies within the area. 

Mexican Spotted Owl: 
The Mexican spotted owl habitat has been described as deep, narrow, 
timbered canyons with cool shady places, at devations ranging from 6,500 
to 9,000 feet. Possible habitat sites include canopy coverage greater than 
80% and are dominated by large* (14 in. dhh or bett^) subalpine fir, 
Engelmaim spruce and Douglas fir. > '̂ith these constraints no appropriate 
habitat is located near the tailings facility or discharge points. 

Southwestern Willow Flycatcher 
The southwestem willow flycatcher is found along riparian habitats where 
dense groves of willow, akle-, and oths species are present. For Ix^eeding, 
surface water must be preseit near the riparian habitat. Most ofthe 
documented sightings of southwestern wiDow flycatcher have been south 
of Taos, a considerable distance from tbe mine. 

Colorado squawfish: 
This species is characterized as a big river jGsh. This species is endemic to 
the Colorado River Basin and is not knoÂ 'n to have occurred within the 
Red River basin and is not listed by the USFS as occurring within the 
Carson National Forest. 

b. Description of critical habitat: 



Molycorp, Inc. 
308 Infonnation Request 
NPDES Pennit No. NM0022306 

Black-footed ferret: No critical habitat designated 
American peregrine &lcon/Arctic peregrine falcon: No information on 
critical habitat information is available. The main threat to poegrine 
falcons has been attributed to pesticide use (particularly DDT) which has 
been discontinued in the U.S. 
Bald eagle: No critical habitat is known. 
Interior least tem: No critical habitat has been designated in this area. 
Mexican spotted owL The only critical habitat in this area has been 
rescinded. 
Southwestem willow flycatcher: According to the BLM few areas have 
been designated as critical habitat and we are not aware that any ofthe 
areas are within the mine site discharge areas. No descrqnion of critical 
habitat is available in the BLM report. 
Colorado squawfish: No critical habitat has been designated in the area. 

c. A review and an analysis ofthe effects ofthe action on the endangered 
species in terms of individuals arui populations, including 
consideration ofthe indirect arui cumulative ^ects ofthe action on 
the species and habitat. 

Based on analysis of information available at this time the only 
endangered species that occurs in the region is the Southwestem willow 
flycatcher, which have been documented south of Taos, over 20 miles 
south ofthe mine site. All discharge limits are calculated to conservatively 
meet all applicable water quality standards for the Red Rive-, Segment 2-
119, which are as restrictive as the standards for the Rio Grande below 
Taos, whee the Flycatche habitat is located. 

d. Analysis of alternative actions that would reduce, eliminate arui/or 
minimize the facility's potential to adversely affect listed endangered 
species or critical habitat. 

The facility has no known potential to adversely affect listed endangeed 
species and critical habitat. 

4. Conclusions of effects determination for each species. 

Black-footed ferret: No effect 
American peregrine falcon / Arctic peregrine falcon: No effect 
Bald eagle: No effect j 
Interior least tem: No effect 
Mexican spotted owl: No effect 
Southwestem willow flycatcher No effect 
Colorado squawfish: No effect 

5. Literature Cited: 
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Long, G. 1999. WildUfe Biotogist, U.S.D.A. Forest Service, Carson National 
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Inc. October 5,1999. 

U.S.D.I. Bureau of Land Management (BLM). 1998. The Rio Grande Corridor 
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6. List of contacts made/preparers/sources. 

Contacts made: 

S. Des Georges. Muhi-Resources Branch Chief, U.S.D.I. Bureau of Land 
Management, Taos Resource Area. 

G. Long, Wildhfe Biologist, U.S.D.A. Forest Service, Carson National forest, 
Questa Range District. 

J. Lusk, U.S. Fish and Wildlife Service, New Mexico Ecological Services Field 
Office. 

R. MacRae, Environmental Contaminant Specialist, U.S. Fish and Wildlife 
Service, New Mexico Ecological Services Field Office. 

Preparers: / 

G.I. Lorinczi, Environmental Manage, Molycorp, Inc. Questa, New Mexico. 

A.M. Wagne, Ph.D., Environmental Coordinator, Molycorp, Inc. Questa, New 
Mexico. 
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G.G. Van Ripe, Ph.D., Montgomery and Watson. 

7. Maps/photographs if available. 

It was determined that no othe supporting documentation is necessary to 
accompany this package. 

Should you or your staff have any questions concerning this correspondence, please call 
Geyza Lorinczi at (505) 586-7626. 

Smceely, 

David K Shoemake 
Geneal Manage, Molybdenimi Group 

Enclosures 

xc: Scott Wilson 
Gary Van Ripe 
John Pugh 
Richard Schwartz 
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CLIMAX 
MOLVBDENDM GmbH 
A Cyprus Amax Company 

Five minutes 
with MoIy...(Part I) 

What is Molybdenum ? 

Molybdenum (often referred to as moly) is a metal that is gaining 
increasing significance in our industrial world. It has been discovered 
by Carl Wilhelm Scheele in 1778 and obtained the name from the 
Greek word molybdos or lead-like. In its pure state, molybdenum is a 
lustrous grey metal, somewhat heavier than iron but melting at a much 
higher temperature - 4730 degrees Fahrenheit as compared to 2795 for 
iron. (For ftirther details visit - IMOA - the Intemational Molybdenum 
Association.) 

Where does Molybdenum come from ? 

Molybdenum is foimd the world over but only a few deposits warrant 
the extensive mining, milling and processing facilities necessary for 
its economic recovery. By far the largest part of world production 
comes from the Westem Hemisphere with the United States 
contributing the biggest share, Chile in the second place and Canada in 
third. Outside of a modest output from various locations in the CIS and 
China, little molybdenum is mined in the rest ofthe world. 

Molybdenum is mined from two different types of mines. At primary 
mines its recovery is the prime target ofthe mining operation. Climax 
has two primary mines in Colorado, with the Henderson mine 
currently operating half a mile under the Continental Divide. More than 
2,000 pounds of ore must be mined vmdergroimd, cmshed and miled to 
recover some four to six poimds of molybdenum. 

New 9-cubic yard LHD in 
Henderson, Colorado 

The other major source of molybdenum is a by-product of copper 
mines in the westem part ofthe United States, Canada, Chile, Mexico 
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mines in the westem part ofthe United States, Canada, Chile, Mexico 
and Fern. Climax is a division of Cypms Climax Metals which owns 
and operates the Sierrita Mine and Bagdad Mine in Arizona. 
Substantial quantities of molybdenum are also recovered at these 
locations. 

More about molybdenum 
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A Cyprus Amax Company 

More minutes 
with Moly...(Part II) 

How is Molybdenum used ? 

After cmshing, the molybdeniun ore is concentrated by flotation to a 
product consisting largely of molybdenite, which is molybdenite 
sulfide. It can be purified to give a product used by lubricant 
manufacturers. 
Most ofthe molybdenum concentrate is roasted to remove the sulfiir 
and change the sulfide to oxide. This oxide, which is known as 
technical molybdic oxide, is the most common means of adding 
molybdenum to steel as there is almost no loss of molybdenum during 
the usual melting operations. 
A mixture of technical molybdic oxide and iron oxide can be reduced to 
ferromolybdenum by aluminium in a thermite reaction. Foundries 
generally use ferromolybdenum for adding molybdenum to cast iron 
and steel, and steelmills may prefer it to the technical molybdic oxide 
for some types of steels. 
Pure molybdic oxide is made by sublimation of technical oxide or by 
calcining ammonium molybdate. Pure oxide is suitable for use by 
chemical and catalyst manufacturers. Molybdenum metal powder is 
produced by hydrogen reduction ofthe piu-e molybdic oxide or 
ammonium molybdate. In tum, this molybdeniun metal powder is 
consolidated into usable forms by vacuum melting or by pressing and 
sintering. 

Sierrita Mill, Arizona 

Who uses Molybdenum ? 

Almost everyone uses molybdenum, even when they do not realize it. 
Superficially molybdenum looks like many other gray metals, and this 

l o f 2 11/2/99 7:39 AM 

http://www.climaxmolybdenum.com/Moly_2.htm


Climax - Five minutes with molybdenum (Part 2) http://www.climaxmolybdenum.com/Moly_2.htm 

is one ofthe reasons many do not appreciate the extent ofits use. 
Everyone knows what copper looks like and can immediately identify a 
cable as being copper. Not many can look at a light bulb or a TV tube 
and tell which parts are molybdenum. 
The picture becomes even more difficult in the case ofthe main use of 
molybdenum as an alloying element added in small amounts to steels, 
irons and nonferrous alloys. Automotive ring gears and pinions are 
clearly steel but how many are aware that a little molybdenum, under 
0.5%, gives them the properties to do the job? 
On the other hand, the increasing popularity of lubricants containing 
Molysulfide has extended fi-om heavy industry to service stations and 
home workshops. Their black color and the inclusion ofthe term Moly 
in the lubricant manufacturer's trademark can identify these. 
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More minutes 
with Moly...(Part III) 

What does molybdenum do ? 

The demands of industry are becoming constantly more severe. 
Engineers want stronger, tougher materials with better hot strength, 
superior properties at low temperatures, more corrosion resistance and 
added wear resistance so they can design and build more efficient 
equipment to give us a better life. Molybdenum helps meet these 
demands. 
Just like other common alloying elements such as chromium and 
nickel, molybdenum additions give alloy steel and iron a combination 
of strength, toughness and wear resistance not possible with unalloyed 
steels. Its extensive use is proof that, under many conditions, its 
inclusion (alone or with other alloys) results in a more economical and 
serviceable part. Moreover, molybdenum makes a unique contribution 
to hot strength, corrosion resistance and toughness. 

Increasing temperature raises the efficiency of most types of equipment 
fi'om steam turbines in central power stations to gas turbines in jet 
planes and eventually automobiles. Relatively small molybdenum 
additions are in many cases the best means of increasing hot strength. 
This applies not only to steel but also to the nonferrous super-alloys 
with nickel or cobalt as a base. In some aerospace and metalworking 
applications, molybdenum metal - either pure or with small additions 
of other alloys - is needed as it stands up even at temperatures where 
steel melts. 

Molybdenum additions give stainless steel greater corrosion resistance. 
Molybdenum-containing stainless steel is now specified in automotive 
trim for long life even along the seacoast and in contact with de-icing 
salts. In other grades, the added corrosion resistance resulting fi-om 
molybdenum makes chemical processes industrially feasible that 
would otherwise be confined to the laboratory. 
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Picture: Several thousand tons of UNS S31254 austenitic stainless steel have been 
used in ballast piping, fire control systems, and other critical systems where 
freedom from maintenance and reliability of performance are essential. 
(Source: IMOA) 

Small amounts of molybdenum confer toughness to most steel 
including grades used at cryogenic temperatures for handling and 
containing liquid gases. Because of molybdenum's contribution to 
strength and toughness, low-alloy molybdenum containing steels offer 
safety and economy in pipelines for oil and natural gas even under 
arctic conditions. 

While metals account for the larger part of molybdenum's 
consumption, its chemical and lubrication uses in the form of chemical 
compounds are also important. 
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UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corp., 
and NEW MEXICO CITIZENS FOR 
CLEAN AIR AND WATER, a nonprofit 
Corp., 

Plaintife, 

CIVIL NO. 99-327 DJS/RLP 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY, 

Defendant. 

MEMORANDUM OPINION AND ORDER 

THIS MATTER comes before the Court upon Defendant's Motion to Dismiss filed June 15, 

1999 (Docket No. 12). Pursuant to 28 U.S.C. §636(c) and Fed.R-Civ.P. 73, this case has been 

assigned to a Magistrate Judge for final disposition. 

This action is a suit pursuant to the Clean Water Act, 33 U.S.C. §§1251-1387 brought under 

the citizen suit provision located at 33 U.S.C. § 1365(a)(2). Plaintiffs contend that the Molycorp 

Molybdenum mine located near Questa, New Mexico is illegally discharging pollutants such as acids 

and heavy metals fi'om waste rock dumps located along the Red River. Plaintiffe fiirther contend that 

those waste rock dumps constitute point sources of pollution and that Molycorp does not have a 

National Pollution Discharge Elimination System (NPDES) permit permitting the discharges. 

Plaintifls state that Defendant issued a report on February 13, 1998 regarding Molycorp's mining 
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activity at Questa which found that discharges from the waste rock dumps were the primary source 

of metals polluting the Red River. Plaintiffe argue that, based upon the findings in the report, the 

discharges from those waste rock dun^s are illegal. Plaintiff seek a declaration that Defendant has 

violated a non-discretionary duty to take enforcement action regarding the discharge of pollutants 

from the Molycorp waste rock dumps. They ask that this Court order Defendant to either issue 

Molycorp a compliance order or bring a civil action against the company for the illegal discharge of 

pollutants. In addition, Plaintiflfe request that the Court require Defendant to either iissue an NPDES 

permit to Molycoip for the dishcarges or prohibit the discharges. 

Defendant contends that this Court lacks jurisdiction to hear Plaintififs' complaint because the 

exclusive jurisdiction for challenges to permits issued by the EPA is in the Courts of/appeals pursuant 

to 33 U.S.C. §1369(b)(l)(F). In addition. Defendant asserts that this suit should toe barred by the 

doctrine of collateral estoppel because the issues contained in the complaint were decided in Amigos 

Bravos v. Molvcorp. 95-Cv-1497 JP/DJS, another suit brought in this district. Further, Defendant 

asserts that Plaintiff' claims are subject to dismissal because it docs not have a mandatory duty under 

the Clean Water Act (CWA) to take any enforcement action against Molycorp. Finally, Defendant 

argues that this Court lacks subject matter jurisdiction to hear Plaintiff' claims contained in Count 

I of the complaint and the allegation that it had a mandatory duty to issue an Niitional Pollution 

Discharge Elimination System (NPDES) permit as alleged in Count II ofthe complaint because 

Plainti£[s failed to provide the mandatory, jurisdictional 60-day notice before filing this suit pursuant 

to 33 U.S.C. § 1365(b)(2). The Court does not reach the latter questions because it conchides that 

this action is barred by the doctrine of collateral estoppel. 

In Amigos Bravos v. Molvcorp. 95-Cv-1497 JP/DJS. afFd. 166 F.3d220,1998 WL792159 
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(10*̂  Cir. Nov. 13,1998) (unpublished disposition), the plaintiffs kought suit pursujmt to the citizen 

suit provisions ofthe Clean Water Act, alleging that pollutants were being leached from the waste 

rock piles ofthe Molycorp mine into the Red River through groundwater flow and tliat the discharge 

was not authorized by an NPDES permit. The plaintiffs in that action sought several forms of relief̂  

including an order declaring that Molycorp was violating the CWA by Ming to obtain an NPDES 

pennit, an order enjoining Molycorp from not con )̂lying with the CWA, and an order imposing 

maximum civil penalties against Molycorp for violating the Act. Amigos Bravos v. Molvcorp. Inc.. 

1998 WL 791259 at 1. The District Court held that the complaint in that action attiicked the EPA's 

decision to reissue an NPDES permit to Molycorp without regulating ground water seepage into the 

Red River. Amigos Bravos. 95-Cv-1497, Memorandum Opinion and Order enteretl Sept. 11,1997 

(Docket No. 51) (hereinafter Memoranduin Opinion). The District Court therefbr<J concluded that 

the claims must have been brought as a petition for review pursuant to 33 U.S.C. § 1369(b)(l )(F) in 

the Circuit Court of Appeals. Id. 

Plaintiffe argue that they are not challenging the adequacy ofMolycorp's 1993 NPDES permit 

but rather are challenging Defendant's decision to ignore known illegal discharges of high metals 

concentrations into the Red River as documented in Defendant's February 13,1998 report. Plaintiff 

contend that they would not have filed the instant action but for the report. In order to apply the 

doctrine of collateral estoppel, each ofthe following criteria mti.st be met: 

1) the issue previously decided must be identical to tlie one presented in the action in 
question; 2) the prior action was finally adjudicated on the merits; 3) the party against whom 
the doctrine is invoked was a party or in privity with a party to the prior adjudication; and 
4) the party against whom the doctrine is raised had a fiill and fair opportunity to litigate the 

' issue in the prior adjudication. 
United States v. Rogers. 960 F.2d 1501.1508(10*Cir.)ceTlienied506U.S. 1035 (1992) (citations 

omitted). When determining whether collateral estoppel applies, a court must exan:.iine the record of 

3 
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the prior proceeding and take into account the pleadings, evidence, charge, and other relevant 

matters. Id. (quoting Ashe v. Swenson. 397 U.S. 436,444 (1970)). 

In this case, the issue is the prohibition or permitting of contaminated groundwater seepage 

from the Molycorp mine waste rock piles into the Red River. That issue is identical to the issue in the 

previous case. In the first action, Plaintiflfe brought suit against Molycorp to compel it to stop the 

pollution or obtain a permit. In this action. Plaintiffs argue that the EPA is required to compel 

Molycorp to stop polluting or issue it a pennit. In the previous case, Judge Parker ruled that 

Plaintiffs action attacked the existing NPDES permit, which specifically excluded the groundwater 

seepage, and therefore must have been brought as a challenge to the permit in the Ĉ ourt of Appeals 

pursuant to 33 U.S.C. § 1369(b)(1)(F). Memorandum Opinion at 5-6. In that case, the plaintiffs 

argued that the EPA never considered the effects ofthe pollution originating from the waste rock 

dumps, therefore they were not challenging the decision to issue or deny a permit. Id. at 4. Judge 

Parker looked to the relief requested to determine whether the plaintifife were challenging the permit. 

Id. Plaintiffs' current reliance on the February 13,1998 finding by Defendant that the waste rock piles 

constitute point sources is misplaced. Collateral estoppel requires an identity of the issues raised in 

the successive proceedings and the determination of those issue.s by a valid final judgment. Sil-Flo. 

Inc. v. SFHC. Inc.. 917 F.2d 1507, 1520 (10* Cir. 1990). In this case, Plaintifls have chosen a 

different legal theory to proceed under and named a different defendant than in the Molycorp suit; 

however, the ultimate question of whether the discharge of pollutants from the wjiste-rock piles at 

the Molycorp mine into groundwater and thus the Red River must be stopped or subject to an 

NPDES permit, remains the same. 

There is no dispute that the prior action was adjudicated on the merits. Further, Plaintiff 
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Amigos Bravos brought both actions so the privity requirement for applying the doctiine of collateral 

estoppel has been satisfied. In addition, review ofthe fiile for 95-Cv-1497 JP/DJS establishes that 

Plaintiff had a fiill and fair opportunity to litigate the issues in that actioa Consequently, all ofthe 

requirements listed in Rogers, supra have been met and summary judgment is appropriate. 

IT IS THEREFORE ORDERED that Defendant's Motion to Dismiss is granted on the 

ground that this action is subject to collateral estoppel. This matter vdll be dismissed with prejudice. 

UNITED STATES MAGISTRATE JUDGE 
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UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corp., 
and NEW MEXICO CITIZENS FOR 
CLEAN AIR AND WATER, a nonprofit 
Corp., 

Plaintifife, 

CIVIL NO. 99-327 DJS/IRLP 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY, 

Defendant. 

JUDGMENT 

THIS MATTER came before this Court for decision pursuant to Defendant's Motion to 

Dismiss. By separate Memorandum Opinion and Order, the Court granted the motion on the ground 

that this action is baned by the doctrine of collateral estoppel. 

IT IS THEREFORE ORDERED AND ADJUDGED that this matter be, and hereby is, 

dismissed with prejudice. 

. ^ > & / 
DON J. STET 
UNITED STATES MAGISTRATE JUDGE 
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i ^ r^ . * Office of the Natural Resources Trustee / ^ 

GARY E. JOHNSON Dr. WilUam M. Tlimer, Trustee 
Governor Steven Cary, Deputy Director 

Charles de Saillan, Counsel 

October 19. 1999 

Mr. Richard Schwartz ^ 
Crowell and Moring, LLP DELIVERED BY TELEFACSIMILE J U - ^ 
1001 Pennsylvania Avenue, NW TO 202-628-5116 AND BY FIRST 
Washington, D.C. 20004-2595 CLASS MAIL, POSTAGE PREPAID 

RE: MOLYCORP 

Dear Schwartz: 

d 
This is to inform you that on October 12. 1999, the Office of Natural Resources Trustee, 
received from its contractors their report entitled: 

Geochemistry of the Red River Stream System Before and After Open-Pit 
Mining, Questa Area. Taos County, New Mexico 

In our view, this report has determined definitively, for the first time, that the mining 
operations of Molycorp have caused natural resources damage beyond that caused by 
natural weathering of mineralized rock. 

It is our position that federal law gives the Natural Resources Trustee three years from 
October 12, 1999, to either collect monetary damages through the NRDA process or 
initiate litigation toward the same end. A tolling agreement can extend this period. 

Under federa^la^we are able to recover all costs associated with the NRDA process. 
Sinccrelvy? / / / / 

Dr. Williarfi M/Turner 
Natural Resources Trustee 

cc: .Mr. Peter Maggiore, Secretary, New Mexico Environment Department 
Dr. Stephen Spencer, U.S. Department of the Interior 
Ms. Penny Luerhing, U.S. Forest Service 
Mr. Scott Wil.son, NPDES Permits Branch, US EPA Region 6 
Ms. Patricia .Madrid, Attomey General 

Phone: (505) 827-1045 1190 St. Francis Dr. 
FAX: (505)827-1049 P.O. Box 26110 

Santa Fe, MM 87«;02 
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7903170600 

7901210945 

7809021145 

7808220520 

7807231200 

7805081915 

7705100010 

7704141715 

7703200600 

7703080630 

7701030715 

7606260400 

7606190845 

7604251810 • 

7604251220 

7604262240 

7603210745 

7602240700 

7602230700 

7602230245 

) 
/ 

ESTIMATED 
AMOUNT 

.13 tons 

.9 tons 

* .75 tons 

unknown 

.25 tons 

.9 tons 

.5 tons 

.8 tons 

12 tons 

unknown 

MOLYCORP INC. TAILING 

/ DID TAILINGS |. . 
^ ENTER RED RIVER \ 

V ^- yes ^ ^ 
yes 

yes 

no 
yes 

yes 

yes 
yes 
yes 

yes 

no 
9.7 ton totals 
2.9 ton in R.R. yes 

15 tons 

1 ton 

.5 tons 

yes 
no 

no 

no 
1 to 10 tons yes 

720 pounds 

unknown 

600 pounds 
.58 tons . 
.38 tons in 

500 to 600 

1.4 tons 

.1.5 tons 

10 gal. 

1 quart 

10 tons 

2J2 tons 

150 lbs." 

water only 

12 tofrs, .. 

yes 

yes 

•yes 

R.R. yes 

lbs. . yes 

yes 
yes 

yes 

no 

no 

no 

no 
no 
no ^ ., ., ^ 

LINE FAILURES 

PIPE LINE 

No. 3 

No. 3 

No. 1 

No. 2 

No. 3 
coupling 417 

No. 3 

No. 3 

No. 3 

No. 2 & 3 

,No. 3 

No. 2 

No. 3 

No. 2 

No. 1 

No. 1 

No. 1 

No. 2 

No. 3 

No. 1 

No. 2 

No. 3 

No. 2 

No. 2 

• N o . 1 

No. 3 

No. 2 

No. 2 

No. 2 

No. 2 

No. 2 

No. 2 

REMARKS 

pipes became uncoupled 

hole in pipe 

solids stayed on land, what 
entered river was mostly -̂  
liquid 

Break was caused by runaway 
truck (company truck) 

caused by e^ccessive spring 
runoff 

no knowledge of duration of 
leakage 

completely contained -—^ 

small hole in pipe 

mostly water 

most^ly sandjpipe separation 

sand-hole in pipe 

hole in pipe 
a 

» .- ' 

pipe & coupling separated 

hole in pipe 

split in line 

hole in pipe , 

split in line 

split in line 

hole in pipe 

hole in pipe 

hole in pipe 

hole in pipe 

crack in pipe 

hole in pipe 

Gt,LU *^7C-^/>V^) 



7601010900 
7601141555 
7601201645 
7601080520 
7512241630 
7511261710 
7511070015 
7510151230 
7508041740 
750810174-5 
7508270940 
7508280000 
7508310915 
7506290900 
7506280300 

12 tons • 
.5 tons 
28 tons 
Not given 
10-15 tons 
1 ton 
12-15 tons 
1 ton-
10 lbs. 
.5 tons 
500 lbs. 
1 ton 
10 tons 
< 1 ton 
unknown 

no 
no 
no 
yes 
no 
no 
yes 
no 
no 
no 

no 
no 
yes 
no 
no 

No. 2 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

1 
2 
1 
1 
3 
1 
3 
2 
3 
2 
1 
2 
2 
3 

hole i 
hole i 
hole i 

in 
in 
in 

gasket 1 
hole 1 
hole i 

hole i 
hole i 
hole i 
hole i 
hole i 

hole i 
hole i 

in 
in 

in 
in 
in 
in 
in 

in 
in 

pipe 
pipe 
pipe 

leaking 
pipe 
pipe 

pipe 
pipe 
pipe 
pipe 
pipe 

pipe 
pipe 

F-^s-
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^ r its first c a s ^ ^ twenty year^{3volving homosf̂ OHtl 
riglHs. SpecificaU*^ it will determio^wnether a public s«lool 
teachc^can be fired for advM^ing homosexual/^pnvity, 
thoughVoj^ students norx^ner capacity as a/lejaxher. In 
ancthep/cS^ftv the Court^i^^Jf pass judgement oiTa man who 
pubĵ <Jfy resBw^dthe S^Jmive Service Systejji^« claims he 
th^ictim of "«fecdvig^nforcement":Op<ne Selective Sendee 
Act. Hundreds ofThousands of meiOl^e'refused to r^fster, 
but only a hafii6t\no'^ii(blic protpgmrS have been, prosecuted 
We can g u ^ the outcom^«|^f\b^e^ases. 

TweiUy years ago, a d a ^ i ^ i k e this would^ve been 
civil Jjpertarian's d ream^wv T^s merely ajpmvitation/or 
thejtourt to make h^oiaw and uh»^her^»^e the righ^ of 
individuals in thij.^ountry. And, wimQhe likes of/White 
House Counselor Edwin Meese and B^bCTKBork (kjrown for 
firing Speci^Prosecutor Archihala''Cox i ^ ^ ^ n ' s 1973 
Saturday Vfght Massacre) as t^^f^^mlidates fo^^^ointment, 
we car^pect more to come, 

Peggy Nelson 

CASA CRAFT 

Interior Detail 
505/758-8102 

MINIMUM 

SECURITY 

THEATER 
DONATIONS BOX 2035 TAOS, N.M, 

RED EdVMt BLU^ 
A Downstream Disgrace; 
In an article written for Field and Stream in 1977, "The 
Killing of a Wild River", Doyle Kline prophesied the possible 
death of the Red River. We can now enlarge that prophesy to. 
include the Rio Grande: Thanks to the molybdenum mine in 
Questa, which is owned by MolyCorp, a subsidiary of Union 
Oil, the lower Red River is in very bad shape. And with 
molybdenum (Mo) concentrations found as far away as 
Socorro (275 miles) it is clear that the Rio Grande itself does 
not escape the poisonous influence of MolyCorp discharges. 

Many local anglers who have fished the Red River for 
years, have become very discouraged with the increasing drop 
in the river's productivity. Some pass it off to temporary 
problems more associated with fishing lore or superstition. 
But full moons and low pressure systems can account for 
only so much. As a fishing guide who frequents the river 
more than most, I can no longer blame the cycles of the 
moon or the fluctuations of the barometer. 

My journal, personal experiences, and constant contact 
with other anglers r2veals a definite downward trend. Some
thing like dropping a rock off the Gorge Bridge. 

What was the lower Red River? Few seem to know. It's re
moteness, and the Rio Grande's overshadowing reputation 
made it a great trout stream. Even experienced Taos anglers 
seldom fished there. 

The Red River originates in the Wheeler Wilderness area. 
Its waters are rejuvinated by springs located around the Red 
River Hatchery. These springs help keep the water tempera
ture at a constant level year round, which, in turn, helps 
promote growth and dense fish populations. 

I remember a February day, some ten years ago, when my 
brother, two friends, and I fished the lower Red River. The 
fishing was spectacular. The crystal clear water produced 
some 300 fish for us. Not the spongy, stocked fish of today's 
Red River, but large, wild trout. My one "keeper", a 21 inch 
cutbow, was topped only by my brother's, a 22 incher. 

The Rio Grande Cutbow (a cross between a cutthroat and a 
rainbow trout) is a trout common only to the upper Rio 
Grande and its tributaries. Since its main spawning grounds 
are the polluted lower Red River, these reproductions seem to 
be decreasing rapidly. Today it would be very unlikely that 
300 fish existed iri the entire lower Red River. 

The mining process requires the use of very toxic chem
icals. Not only have high molybdenum concentrations been 
found in the vegetation and in the waters of the Red River, 
but also high concentrations of cyanide, and other toxic ele
ments such as arsenic, zinc and copper. The effects of these 
chemicals are devastating to any living matter. In addition, 
the "scrubbing effect", caused by suspended material from 
mine tailings scraping along the riverbed, kills the micro
organisms essential to aquatic life. Siltation from all these 
unnatural additions to the watershed suffocate gilled insects 
and trout alike. 

Slurry line breakage in past years has coincided with fish 
kills at the hatchery. The first spill occured in January, 1966, 
the very month that MolyCorp put its pipeline in service. 
Ruptures in the pipeline are caused by abrasive substances 
rubbing against the walls of (he pipe. On that occasion, con
centrations upwards of 3.35 parts per million (pp/m) of 
cyamde were found in the river. These amounts are lethal to 
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trout. The slurry was also known to contain Mo, but the De
partment of Game and Fish m^de no report on tlie exact 
amount at the time. No legal action was ever taken against 
MolyCorp. Only a promise was extracted that the mine would 
try to lessen the amount of cyanide levels in its slurry, a pro
mise that remains empty to this day. The fish hatchery 
though, has become wiser. It ly Innypr jjl̂ fiwc yat^r from the 
IjpH pivf-r to mix in its rearing ponds with the clean flow 
from t^?^ large springs which now solely sustain the hatch-

Jings. 

On April 9, 1975, the Department of Game and Fish re
ported a spill three miles east of Questa that dumped an esti
mated 20 tons of solids into the Red River. The spiU wgs not 
tacoftgd by N^o];̂ Coy). In addition, two other unreported 
spills during the preceding ten months were revealed. Even
tually Moly was forced to pay a fine of $6,000 for not report
ing the spill. During litigation of the case, the New Mexico 
Environmental Improvement Agency (EIA) monitored 
effiuent from the mine and determined that the pennit levels 
for cyanide had been exceeded by 23 times the average daily 
allowance, and by 11.6 times the maximurn allowable. True 
to form, MolyCorp didjioLfcport these violations. 

Since the mine has been back in production (1983) the mag•̂  
nitude of the problem has skyrocketed. New Mexico Game 
and Fish shocking surveys (when a body of water is given an 
electricc.1 charge to kill the fish in a given locale^in order to 
determine how many there are) done in the summer of '83 re
vealed some 800 fish per mile. Probably far less than it would 
have been ten years ago, but still not bad. In February, 1984, 
I witnessed another shock survey that produced less than 100 
fish per mile. This was done below the hatchery, where the 
river is rejuvinated by fresh spring water. Just above the 
hatchery, the blue-grey water, with a visibiliTW)f just a few 
inches (the weather was below freezing, so the^water could 
not have been affected by run-ofQ yielded no fish and very 
few insects. Trout simply cannot survive without food, and 
aquatic insects constitute 95% of their diet. 

In a meeting with Steve Asher (then head of the EID) 
about a year ago, I, along with the CoQ^cmied Citi^ns of 
^};i^ta, reported that a major spill had occured on the very 
day (9/26/83) that Governor Anaya dedicated the new under
ground mine shaft. The Governor was reportedly lo have 
witnessed the spill. This was news to the flabbergasted EID 
chief. Of course, given the hi^fori^ lark af gpni^^qiiynce for 
MolyCorp and its .loxic outpourings, it is little wonder that 
this latest insult was overlooked. 

The Red River and the Rio Grande were among the first 
wild rivers designated as such by John F. Kennedy. Both 
rivers are part of the National Wild and Scenic Rivers 
System, and therefore, in theory, are under "protection" by 
the Federal Government. But no help from Washington or 
anywhere else has come forth to save these rivers. When it 
comes to receiving protection, MolyCorp gets it all. 

. .... . ., . . .•••. ... TaylorSireit 

- . t . ' .• 

•• Pirst o f a two-part article. 
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CONCERNED CITIZENS of QUESTA 
P.O. BOX 99 
Questa* New Mexico 

Febrviary 1 1 , 1985 

Mr. /-.ntho'iy Drypolcher 
Wat'-vc Pollution Control Bureau 

St^trr of.N'̂ .w Kexico EID 

Sai'.t':- FR, "»'W Mexico 

Le-ar T'r, Drypolc'ieri 

wH, here in Questa, are still struggling to re-?»stabliHh 
a h.-'ilthv p-nvironment. In reviewing our file, we read with 
orci.t interest a paper entitled, "PROTECTION OF WATiiR QUALITY 
il-; r.OUiVTAir: STREAMS* A PAÎrjiL FRKSE^^ATICN" Uiat was prpseatod 
to th;-- twenty-eighth AnnUcQ. *Tew Mexico Water Confere."ce, April 
5, 19C5, Within this paper we studied a section whicTii you 
liuthored, concerning activity in the Red River. As you well 
knov.' th-̂  Red River begins east of Questa, flows past the Moly
Corp nine, through the village of Questa and eventually joins 
the Rio Grande sothwest of Questa, As you also know the 
i-iiiL̂;Qorp nijjie dlsposee of Its w^gjxs, known as.tallia^, 
through pipes which parllel the Red River and end up in a durpp 
sjlte on the east aide of Questa, ' 

In your presentation you recognize the problera of tail
ings Una breaks which cause chemical spills Into the Red 
River, These spills have continued despite the attempts to 
correct thcrn by installing new pipes and moving the pipes to 
the other side of the highway. In fact we personally witnessed 
ono sx̂ ill in "ovember, 1984 which we saw cross the highway and 
enter the rivê r. We've also heard of other recent spills from 
reliable sources. We are including a copy of an article 
which docuraents the effects of these spills on the "former" 
flsh population of the Red River, 

In another section of your presentation, we discovered 
that MOLYCORP has been fined for past spills and that these 
fines ware to be earmarked for "environmentally beneficial 
research purposes in Northern New Mexico", Perhaps these 
funds could ba x*sed right here in Questa to establish and 
maintain monitoring apparatus to help tld this qrea once and 
for all of dangerous pollutants. We could provide voluntary 
manpower if only w© were provided with legitimate scientific 
roonitoring devices. 

( page 1 6f 2 ) 
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In conclusion we'd like to suramarlze our position 
tov;ard ''olyCorp. We welcome them as we do any neighbor and 
we uê eply appreciate KolyCorp as the largest single employer 
in Taos County. We believe that all ths pollution problems 
'SariviJig frora their mining operations could be corrected 
by pujnping their tailings back into the open pit which Is right 
there at the minesite. This would remove the possibility 
cf ypills, permit reclalmation of the toxic dump on tha 
«.;ab-t side of Questa and eventually allow foif the reclalmation 
of the gigciutic open pit. 

We appreciate your cooperation and anxiously await 
your reply. 

Very truly yours. 

<^Mf ^J2^ 
Concerned Citizens of Questa 
(505) 586-1095 

586-0699 

Lik»Kas^. 

cci Village of Questa Council 

Jake Ortega, President KOLYCORP mineworkers union , y 

.̂:...y.yy....... u...- ,. c^rz>€^^Ar.>.,..:^.'a?.^ ^ - 1 . „ . - . ...:......^^^ 



V # ^ V UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
I J M L 1 REGION 6 
I ^ K Z " 1445 ROSS AVENUE. SUITE 1200 
S ^ <^ DALLAS, TX 75202-2733 

SEP 17 1999 

Mr. Brian Shields, Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos,lSIM 87571 

Dear Mr. Shields: 

Thank you for your letter to Gregg Cooke concerning the Molycorp mine and proposed 
revisions to New Mexico's Water Quality Standards. I would like to provide you some specific 
information on the status ofthe Molycorp National Pollution Discharge Elimination System 
permit and the proposed New Mexico water quality standards. 

Molycorp mine in Questa 

EPA is in the process of reviewing the factual information as well as the legal precedents 
surrounding the Molycorp permit. The largest question is clearly how to deal with a series of 
seepages into the Red River at the mine site. Available data suggest that there may be a direct 
hydrological coimection between the mine and the seeps. The seeps may be point source 
discharges fi-om the mine and may then be subject to NPDES permitting. We are in the process of 
examining these issues to develop a record to support our decision. All information necessary to 
develop the permit should be available by May 2000. 

New Mexico water quality standards 

As you described, the specific exemption for irrigation and flood control facilities for 
specific conventional parameters proposed by NMED essentially reflects recently modified 
provisions in the New Mexico Water Quality Act (NMS A 1978). EPA provided written 
comments to NMED expressing sigiiificant concem with the appropriateness ofthese exemptions. 
Exempting an entire class of dischargers appears to invalidate the intended purpose of New 
Mexico's water quality standards, and conflicts with the intent ofthe Clean Water Act. These 
comments were entered into the record at the September 1998 Water Quality Control 
Commission (WQCC) hearing on water quality standards and should be available as part of that 
record. 

The federal requirements pertaining to antidegradation (40 CFR 131.12) essentially direct 
adoption of an antidegradation policy and the identification of procedures that will be followed in 
implementing that policy. EPA has previously approved New Mexico's antidegradation policy, 
and has stated that the proposed modifications of that policy provide usefiil clarification. Most 
States, like New Mexico, have antidegradation policies that are based on the federal language. 

Internet Address ( U R L ) * http://Www.epa.gov 
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A key aspect of an effective antidegradation program is the development of 
implementation procedures that explain the purpose and rationale for antidegradation decisions, in 
order to allow for better public understanding, acceptance, and support for the State's program. 
Unfortunately, current federal requirements for implementation procedures are not particularly 
detailed, but implementation is still clearly required. The concems we expressed to NMED in 
our comments on its proposals focus on the need for a clear indication of what level (tier) of 
antidegradation protection is afforded to all stream segments, how antidegradation reviews are 
documented, or subjected to public review. NMED has proposed provisions moving in that 
direction. While retaining the "no degradation" provisions you mentioned, the proposals add 
procedures for nominating outstanding national resource waters (ONRW). These procedures 
provide a method to specifically identify the level of protection to be given to a specific water 
body. Without such a procedure, "no degradation" provisions are difficult to apply because there 
is no clear link between a stream segment and protections that are to be applied to it. 

The WQCC is scheduled to deliberate on these and other proposals in its October 1999, 
meeting. Once revised standards are adopted by the WQCC and certified by the New Mexico 
Attomey General, the State will submit those revisions to EPA for review. EPA will then make a 
determination if the State's revised standards meet the requirements ofthe Clean Water Act and 
the water quality standards regulation. 

I hope this has provided you with a better understanding of both the Molycorp and water 
quality standards issues. Ifi can be of fijrther assistance, please call me or Scott Wilson of my 
Staffat (214) 665-7511. 

Sincerely, 

/ / - , 

Bill Hathaw^y^irector 
Water Qu(ali|y Division 
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(fNew State ô/fNew Mexico 
ENVIRONMENT DEPARTMENT 

Surface Water Quality Bureau 
1190St. FrancisDr, P.O. Box 26110 

Santa Fe, New Mexico 87502 
Phone (505) 827-0187 
Fax (505) 827-0160 

(p UJQ ^ ; ^ ^ ^ 

GARYE. JOHNSON 
GOVERNOR 

PETER MAGGIORE 
SECRETARY 

Mr. William B. Hathaway, Director 
Water Quality Protection Division 
United States Environmental Protection Agency 
Region six 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Mr. Hathaway: 

This letter addresses an issue concerning the Red River of New Mexico which I feel is of 
importance to both the New Mexico Environment Department (NMED) and the Environmental 
Protection Agency (EPA). The Red River is cun-ently on the State's 1998-2000 303(d) list as a 
high priority TMDL segment having both acute and chronic metal exceedences. These exceedences 
result firom complex surface water and ground water issues. Currently, the renewal application for 
an NPDES permit for Molycorp, Inc. is under consideration by your agency. Molycorp, Inc. 
activities have the potential to be a significant source of metals in the segment ofthe Red River 
adjacent to Molycorp property. 

I suggest that EPA Region 6 and NMED assume a coordinated role in the development of a TMDL 
designed to address these issues, and the subsequent NPDES permit reissuance. NMED will 
assume a lead role in overall'developnient and TMDL issuance. In recognition ofthe technical 
expertise of Region 6 in the area of ground and surface water modeling, I suggest that EPA take the 
lead role in model development. Clearly, EPA will assume the lead role in permit issuance. 
However, NMED would like to participate in development ofthe permitting strategy. I believe this 
approach will provide a more defensible technical basis for the TMDL, the permit, and any 
subsequent challenges to them. 

1 look forward to working with you and EPA on this important environmental matter. I will discuss 
this further with Richard Hoppers and Sharon Parrish during their visit to New Mexico in mid-
October. Your staff may contact James H. Davis, Chief of the Surface Water Quality Bureau at 
505-827-0187 with any questions. 

Sincerely, 

Ed Kelley, Ph.D. 
Director 
Water and Waste Management Division 

'RECEIVED^ 
. , 0 9 1998 '; 

6WQ PP J 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OCT 8 
OFFICE OF 

GENERALCOUNSEL 

Grove T. Burnett 
5,Vickie Minor 
Westem Environmental Law Center 

i> Southwest Office 
P.O. Box 1507 
Taos, NM 87571 

Dear Mr. Bumett and Ms. Minor: 

This letter responds to your August 4, 1998, notice of intent, on behalf of Amigos Bravos 
and New Mexico Citizens for Clean Air and Water (Amigos, et al.), to sue the U.S. 
Environmental Protection Agency ("EPA") under section 502(a)(2) ofthe Clean Water Act 
("CWA"), 33 u s e . § 1365(a)(2). The letter states that Molycorp, Inc. (Molycorp), the owner 
of an open-pit mining operation in the Red River Valley in New Mexico, has, since 1965, 
removed approximately 328 million tons of waste rock which it has placed into piles at the mine 
site. These piles cover 500 acres with hundreds of feet of waste rock. You state that water 
moves through the rock piles and leaches acids, heavy metals, and other pollutants into the 
ground ^yater in the aquifers beneath the piles. You contend that the ground water is 
hydrologically connected to seeps along the banks ofthe Red River that are a primary source of 
metals loadings to the Red River. In your view, bee luse Molycorp has no permit to discharge 
from the waste piles, Molycorp is, therefore, violating section 301(a) ofthe CWA and should be 
subject to enforcement action by EPA. 

The letter asserts that EPA must enforce compliance with the CWA with respect to 
Molycorp's waste rock piles. As you know, while EPA has the authority to ensure compliance 
and take enforcement action under section 309 ofthe CWA against violators ofthe statute, the 
CWA does not mandate that EPA must take such action either in every instance of alleged 
noncompliance or in any specific instance of allegeu noncompliance. Consequently, you should 
not file a claim against the Agency for breach of an asserted duty to take enforcement action 
because, as discussed below, such a suit would be subject to dismissal for lack of jurisdiction. 

Any decision by EPA concerning compliance by the Molycorp with the CWA is purely 
discretionary and cannot be compelled through a citizen suit. Only those duties which the CWA 
specifically and unequivocally imposes on EPA can fiimish a basis for a citizen suit under section 
505(a)(2). Natural Resources Defense Council, Inc. v. Train, 510 F. 2d 692, 700 (DC. Cir. 
1975); Sierra Club v. Train, 557 F.2d 485, 488, 491 (5th Cir. 1971): see a.\so Mountain States 
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Legal Found v. Costle, 630 F.2d 754, 766 (10th Cir. 1980), cert, denied. 450 U.S. 1050 
(1981 )(narrowly interpreting a virtually identical Clean Air Act provision). 

In order for the Agency to enforce the CWA most effectively, EPA must have the 
discretion to allocate its limited investigatory and other resources as it finds most appropriate. 
As the United States Supreme Court explained in Heckler v. Chaney, 470 U.S. 821 (1985) at 
831: 

[A]n agency decision not to enforce often involves a complicated balancing of a 
number of factors which are peculiarly within its expertise. Thus, the agency must 
not only assess whether a violation has occurred, but whether agency resources are 
best spent on this violation or another, whether th;: agency is likely to succeed if it 
acts, whether the particular enforcement action required best fits the agency's 
overall policies, and, indeed, whether the agency has enough resources to 
undertake the action at all. 

Further, to the extent that your letter inferentially asserts that EPA, when it issued 
Molycorp's permit in 1993, breached a nondiscretionary duty in failing to limit discharges 
associated with seepage from the waste piles, such a challenge would not be authorized under 
section 505 ofthe CWA. Section 509(b)(1) clearly provides that actions challenging final EPA 
actions on NDPES permits must be brought in a U.S. Court of Appeals within 120 days ofthe 
issuance of a permit. Consequently, the time for challenging Molycorp's permit has long passed, 
and your clients may not attack it collaterally in a citizens suit. 

As you are aware, at the present time, the Agency's Regional Office is currently reviewing 
Molycorp's application for renewal ofits NPDES permit. Among the issues being considered by 
the Agency is, of course, whether discharges fron these waste rock piles will require permitting. 
When EPA proposes to re-issue the permit, you may wish at that time to submit comments on the 
proposed pennit. If you have any questions, please feel free to contact me by telephone at 
(202)260-7715. 

Sincerely, 

/ ^ t ^ l ^ - * i . . - ^ J • 

Richard T. Witt 
Attomey/Advisor 

cc: u^enea Ryland, Office of Regional Counsel, Region 6 
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Report Pins Pollution on Molycorp 
EPA Geologist 
Cites Waste Piles 
Bv IANHOSFMAN 
Jaumai StaSWiittr 

Tawociiig vaste piles at MolToan)'^ 
inolytidcaDni iaine; pliB oatunl eiosiaii, 
are BeDding adds SDid tDXK iDeZBis ttaron^ 
gniuiul water into (he Red River below, a 
fcdeni gealogfat has fatonL 

The geologut^a repoct aioants prcaams 
•oo^ titr U.S. EaviPMuiacnlal Protnrtinn 
Agency te RtulotB Uolroorp^ 328 niillian 
twn« gf waste rdbk as a waterfoUudan 
source. 

EsvinmiteiilBliits have pressed ihe EPi^ 
tmsncoBSsfliUy ftar such tighter poUutioa 
aantrais for ai least five years. 

' V e t e eddrntfrnK" said Bziaa SbieUst 
CBBBUtlve (fiiector of Amigos BtBvoa, a 
IkoMused river ad«ocBcr gnmp tbxr sued 
Moiycorp over polhitiDa from Its waste 
pilesinlSSS 

l l u report daesa't do aoytbiiigiB imme
diately desn up the Ked River ecosrstEoi,'' 
Slields said, "but it meeos thai Molyoarp 
asd lhe EB& will ba:ve ID deai with it soiB»-
how." 

IT the EPA agrees to cequite a poUutiaa 
i<f«ft»iiF[»» yeicuU. for the piles tiiis year, 
Uotycorp could come imder a lastmg legal 
<Ii<7 ts dean ID tbe waste mek ami tha pol-
Intcd cvmnd water undeneatkL 

Uotycnrp, ownad by UnigaOD of Cdifer-
nia, contends the p^ution of the river Q 
dne to natnnd erosion of awtate fttun the 2S 

miUim-yearald vntcanic racks thai the 
Qomuajjy ujines for muNluIeuiuiL 

Geyn LariiKTi, Motyooip'k chief geoto-
uisl and MitirtwumiMiitaj Humî iMiy said the 
eompany had not oeen the new report and 
oould m l oeoBDant. 

But Ustyooip qiplied f<r leuewed water 
pdhttlaa permttB on Monday, and E M is 

byCctdber. 
KunniBg a ndOty biM from Mdywrp to 

the Rio Grande, tbe R«d BiVB-lost its l U i -
ty to susbuii wild trout i s the early t970s. 

BiOugUy hdf of the river^ aquaii; !<fe 
below Ualyeaip is gone and liie lirer^ h i j^ 
OOBDBDt Ot TDOBC CS^U^U^̂ UB fiQUOCr aflu afat* 
iwtwum rank it i>'«̂"*wTfl ttte nune pouted 
•nmnnain atreans ia New Mcadoa 

»Mdy" Bined at tbe Qwata cridera was 
oaoe used ia shoe dnoe, bat now is uae&tn 
stteogitaQtrtseliiilcones, aliuuflaodedh 
er metal MLUbUueia ~' 

At Quesia, tbe eenaimwA oGoun near ag^ 
fids dapoaita. As nin and aiowmeh washes 
over these, tbe water n n a to aylfinic add 
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SNOWED OUT 2nd Witness 

Accused Admitted Wagher^s 
Slaying, Friend Claims 
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^chines operate for tourists. "He 
id, 'Who garve yon the orders?' I 
id, 'I caot totdate thtt 
nfidence.' Hesaid,*Youkiio«, I 
1 have yt» picked up for 
iteopt of court?' I said, 'I 

it dear exempt onployees would be 
adted to s t ^ dowiL 

It will be 141 to the new adminis-
tiatioii to accept the resienatioiw) 

WUl noo out taeir tate oy Aim dU. 
Ia tlie meaotiine tbe7 are expected 
to keep voridag. 

Assistant City Attorney ladia 
Gaiza Moraies, who ahready sid>-

toeir JOO pertonumoe. 
She said ft didnt bother her tbe 

memo wasnt addressed to individ
ual en^oyees. 

"Dn Mier vas trying to be as tact-

Kathryn Rsveij _ 
Director Itavid C o ^ 
sion Direoor Sahrina" 
Interadtiml Director C 
de Garcia. 
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and dissolves metals out of the rock. 
In bis report, EPA geologist David 

Absbire found that the mine's SOO 
acres <^ waAe rodt piles and tbe 
eztsded tnunm\ 3 iffFT̂hw? flTo dseoii* 
cally simila' and are probable 
sources for tbe same pollutants. 

Thrae meaals and acidic water 
a m get past Molycorp^ barriers 
and trenches inte the gmmd water, 
thai Aow into tbe river from many 
seeps and qirings <m its north bank, 

Abshire found. 
He was unable to detennine MJoly-

corp's sliare of the livo^ pdlution, 
but qwculaCBd its waste-rock 
dtmqis, or WRDs, probably con
tribute more tbaa natural ^raion 
because tbe broken rock presents 
more surface area to the acidic 
water. 

"Tbe tmcoosolidated WRD mater
ial appears to <ieiiver greater con-
centrations of dissolved totals to 
the groand waisr than die coosoli-

datfid raxaaial scars," Abshire 
wrote. 

Ground ivater at Mdycarp goffir-
suiT cootsQS more "̂̂ ^̂ ^̂ ^ thftn T̂W 
seqs and springs emptying Into the 
rivei; tbe report sanl, aieeesting 
the flow of groimd water contami
nants could oontintie even if minina 
operatians ended 

Some envinmmffiitalists dained 
the rqKfft might ei^ose Midyoozp 
to as mucbas il<X) mtUion in Cleen 
Water Act penalties. But most con-

clnded the report boi»ts tbe 
chances Molyooep will have to b ^ -
ter oootnd pollutants going into the 
Red River. 

' X ^ tfaay ailve tbe pr(A>]em total-
ly? Probably no," said rhwnical 
ragmeo' John R. Botlit, head of 
New Mesdoo Citizens for Geao Air 
and Wagter. "But they can make sig-
nifwamt impwveaiecte. ... Tboe 
a n remedies available that are 
tedmically and ecoooinically feasir 
ble." 

2nd Witness Describes Confession 
Aguilar said she also overheard 

Berei^Barren telling Martines that 
he bad parked a red pidmp tnid^ 
which was later identified as Wbgn-
er^ 1996 Dodj^ Ram, about ttiree 
blocks fhun a hospital in La Junta. 

Agtiiiar said ahe and Martmez 
<Sdnt believe Pmez^arroa's sto
ry, but drove around tbe hospital in 
La Jimta to find the red truck and 
o o u l d n t i ^ i t . 

The cexi moming, Aguilar saki 
she was sfaocfced when die read a 
A n y in a bcal aewqtaper dxnit a 
sxden truck foond in La Jimtn after 
its owner bad been IdUfid. "(Hi my 
God, he really (fid it," she said. 

Agtular and Martinas wait to La 
Junta pdioe that n ig^ and gave 
written statements about what 
Perez.SanrB told diem. La Jimta 

Martinez also gave police a gold 
and onyx ling betoagittg to Wagner, 
Hale said. Martinez told pdlce 
Peres^arrera bad given hint the 
t a g "as a symbol of affwtion," 
Hale said. 

Martinez has tratified tiiat Perez-
Barrera ttdd hm he removed the 
ring from tbe dead woman'iB body 
after kSling her. 

An FBI ageot testified WSedktes-
dayttBtlnytstigatnrs recovered 54 
items of evidence finan Wagnerts 
truck, inrJiTfling two 22-ealiber 
speEt billet ra^in^ and a can of 
WD40. 

Fena-Barxeca, in a ooDfesion to 
p(£ce tiiat bis lawyers later 
daimed vas coerced, said he u«ed 
tile hibricanttD bom Wagner's body 
near a cancfa in Boise City, Okla. 
_ IgyestlaatiKS also reeaweised evi-

laoe, another gdd ring, eanii^s, a 
blanket and otfaer items. 

Abo recovered from bis home 
was a partially used Remington .22-
caliber ammunitiaa bos, the FBI 
agent sakL ^^.^ 

Pobcealso reoovoed a SS^aSber 
Jennings semi.ai]tiQiitatic fcamtgnw 
that PetefrBarrera Md pdice 
bekmged to him. The gun was found 
in tbe back seat d a pdioe car in 
wfaidi Fenz-Bamn was brans-
ported. 

Wagnei; 41, was rqMrted missing 
on July S , 1997. and a woman'^ 
body fbimd in Boise C i ^ that day 
wsa later identified as hers. WiagB-
w r V f n i r f t w n g f n y p j ^ % } i i ^ ] | l f f l ^ f t n g 
stre^inLaJunta. 

Perez-Banera dlcgetDy con
fessed to kiDiBg WagBS and steal-
ins her truck iwar the d o r i d a exit 

failed. 
Wagnerhddagarage sale the day 

befbre abe was killed and "she was 
removing a garage sale sign near 
tbe odt when PeretBarrera 
allegedly attacked Ittc 

A fireGgblet/yyti'duadic, W^ae r 
had s(A>uiiUed ber resignatian and 
vas pbminng to move to Florida 
with her £imo6 to fluot her own bed-

Paez-BaR«n, 25; a Mexican 
natiaaal iri» wnfced as a painter at 
a '*<»—'« «Miyflny in Lamar, pleait 
ed JimncffiT to t ^ a j y ot &st-

shooiing al an ocagiied motor vtdii-
d e and febm in poBsession oi a 
firesnn in comtBctioiL witii Wagu-
ei*s killing. 

Hie jmry triail. iriddt began last 
Thursdav (wCore State District 
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INTENSIVE WATER QUALITY SURVEY REPORTS 
Listed by Watershed 

Surveillance and Standards Section 
Surface Water Quality Bureau 

New Mexico Environment Department 

Acquisition of Reports 

Water quality surveys and technical reports are completed by the Surveillance and Standards Section 
in fulfillment of work plan commitments under U.S. Envirormiental Protection Agency grants. Any 
interested person may obtain hard copies of one or more ofthese reports for a nominal charge of 
$5.00 per report plus an additional charge of $0.10 per page for photocopying plus $2.00 for postage; 
hence, a 30-page report can be purchased for $10.00 ($5.00 + $3.00 + $2.00). In the near fiiture 
many of these reports may be available on the Department's web page at 
http;//www.nmenv.state.nm.us. 

To order reports write to: Steven Pierce, Surveillance and Standards Section, Surface Water Quality 
Bureau, New Mexico Envirormient Department, 1190 St. Francis Drive, P.O. Box 26110, Santa Fe, 
New Mexico 87502. The order must include a check for the purchase price ofthe reports requested, 
unless other arrangements have been made, payable to: State of New Mexico - NMED/SWQB. 

The reports are listed in order by the segment numbers assigned in the New Mexico Standards for 
Interstate and Intrastate Stream. In the 1995 revision ofthese standards, segment nimibers were 
assigned with the hyphen. Segment numbers appear as they do in the reports. A few segment 
boundaries have changed over the years. A comprehensive index ofthe water quality survey reports 
appears on pages 23-26. 

Rio Grande 

-^ 2101 Pierce, S.T. 1995. Special Water Quality Survey ofthe Rio Grande, Dofia Ana 
County, New Mexico, February 8 - November 4,1993, p. 81-113. In Intensive 
Water Quality Stream Surveys, 1993. NMED/SWQ-95/1. 154 p. 

2101 Pierce, S.T. 1988. Intensive Water Quality Survey ofthe Rio Grande in the Vicinity 
of Las Cruces, New Mexico, August 8-11,1988. EID/SWQ-88/7. 46 p. 

2101 Smolka, L.R., S.J. Oppenheimer, and D.F. Tague. 1982. Intensive Survey ofthe Rio 
Grande near Las Cruces, New Mexico, September 8-11,1981. 33p. 

2101 Tague, D.F. 1978. Intensive Water Quality Survey ofthe Rio Grande near Las Cruces, 
New Mexico, July 25-27,1978. 14 p. 

Revised March 25, 1999 

http://www.nmenv.state.nm.us


Water Quality Survey Reports 

•4^ 2101 Pierce, S.T. 1990. Intensive Water Quality Survey of the Rio Grande from Caballo 
2102 Dam to Leasburg Dam, Sierra and Dofia Ana Counties, New Mexico, April 24-

27,1989, p. 49-59. In Intensive Water Quality Stream Surveys and Lake Quality 
Assessment Surveys, 1989. EID/SWQ-90/2. 199 p. 

^ 2103 Pierce, S.T. 1991. Intensive Water Quality Survey of the Rio Grande from Elephant 
Butte Dam to Caballo Reservoir in Sierra County, New Mexico, May 21-24, 
1990, p. 38-44. In Intensive Water Quality Stream Surveys and Lake Quality 
Assessment Surveys, 1990. EID/SWQ-91/1. 209 p. 

-^y 2105 Pierce, S.T. 1996. Special Water Quality Survey ofthe Rio Grande fi-om the Rio 
Bravo Bridge in Albuquerque to Bernardo, Bernalillo, Valencia and Socorro 
Counties, New Mexico, May 9 - October 6,1994, p. 149-182. /«Intensive Water 
Quality Stream Surveys, 1994. NMED/SWQ-96/2. 184 p. 

^ 2105 Pierce, S.T. 1992. Special Water Quality Survey of the Rio Grande firom Angostura 
2105.1 Diversion Works to 1-25 in Sandoval and Bernalillo Coimties, June 18 -

September 18,1991,p. 118-149. /^Intensive Water Quality Stream Surveys and 
Lake Quality Assessment Surveys, 1991. NMED/SWQ-92/2 244 p. 

2105 Pierce, S.T. 1988. Intensive Water Quality Survey ofthe Rio Grande firom Angostura 
to the U.S. 85 Bridge, Sandoval and Bernalillo Counties, New Mexico, July 25-
28,1988. EID/SWQ-88/6. 51 p. 

2105 Potter, D.U. 1987. Intensive Water Quality Survey of the Rio Grande in Socorro 
County, New Mexico, June 8-11,1987. EID/SWQ-87/7. 70 p. 

2105 Potter, D.U. 1986. Loading Effects of the Albuquerque Wastewater Treatment 
Facilities on Elephant Butte Reservoir, Sierra County, Wateryears 1976-1985. 
EID/SWQ-86/9. 81 p. 

2105 Potter, D.U. 1985. Rio Grande Water Quality Survey (August28 - September 4,1984) 
in Response to a sewer Line Break at Tijeras Arroyo on August 25, 1984. 
EID/SWQ-85/2. 52 p. 

2105 Potter, D.U. 1984. Intensive Survey ofthe Rio Grande Upstream and Downstream 
firom the city of Albuquerque Wastewater Treatment Facilities, March 21 -22, 
1984. EID/SWQ-84/5. 10 p. 

2105 Potter, D.U. 1984. Summary of Water Quality Data Collected on the Rio Grande, 
November 1, 1983, through February 21, 1984, during construction of 
Albuquerque's WWTP No. 2 (AO, Docket No. VI-83-744, issued by EPA for 
October 1,1983-May 15, 1984). EID/SWQ-84/4. 33 p. 
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Water Quality Survey Reports 

2105 Tague, D.F. and Anthony Drypolcher. 1979. Pollutant Loads in Stormwater Runoff 
from Albuquerque, New Mexico. 45 p. 

2105 Environmental Improvement Agency. 1976. Assessment of the Impact of 
Albuquerque Wastewater on the Trophic Status of Elephant Butte Reservoir, 
Sierra County, New Mexico. 70 p. 

:jf 2108 Ditmore, D.R. 1997. Special Water Quality Survey of the Rio Grande, Sandoval 
County, New Mexico, April 18 - October 25,1995, p. 1-74. In Intensive Water 
Oi'^'ity Stream S.urvevs. 19^5. NMED/SWQ-97/2. 202 p. 

2108 Davis, D.R. 1997. Special Cui,t>eTaXive Water Quality and Biological Assessment 
Survey of Cochiti Lake, Cochiti Pueblo, Sandoval Coimty, New Mexico, April 
19, July 19 and October 25,1995, p. 49-93. In Cooperative Lake Water Quality 
Assessment Surveys for Selected New Mexico Tribal and Pueblo Lakes, 1994-
1995. NMED/SWQ-97/1. 95 p. 

• ^ 2211 Smolka, L.R. 1996. Special Water Quality Survey ofthe Rio Grande, Embudo to 
2120 Otowi, Rio Arriba and Santa Fe Counties, New Mexico, May 16 - October 12, 

1994, p. 117-148. In Intensive Water Quality Stream Surveys, 1994. 
NMED/SWQ-96/2. 184 p. 

^ 2211 Smolka, L.R. 1990. Intensive Water Quality Survey ofthe Rio Grande firom Taos 
Junction Bridge to Otowi Bridge, Santa Fe, Rio Arriba and Taos Counties, New 
Mexico, July 10-13, 1989, p. 96-105. In Intensive Water Quality Stream 
Surveys and Lake Quality Assessment Surveys, 1989. EID/SWQ-90/2. 199 p. 

,4^ 2119 Smolka, L.R. 1991. Intensive Water Quality Survey ofthe upper Rio Grande firom 
Chiflo to Taos Junction in Taos County, New Mexico, February through 
October, 1990, p. 3-15. In Intensive Water Quality Stream Surveys and Lake 
Quality Assessment Surveys, 1990. EID/SWQ-91/1. 209 p. 

Rio Grande Tributaries 

2103 Coss, R.D. 1985. Reconnaissance Survey of Alamosa Creek near Monticello, Socorro 
and Sierra Counties, New Mexico, July 1-3,1985. Data file only. 

•>^ 2105 Smolka, L.R. 1990. Intensive Water Quality Survey ofthe Rio Puerco (East) audits 
Tributaries in the Vicinity of Cuba, Sandoval County, New Mexico, June 19-22, 
1989, p. 27-36. In Intensive Water Quality Stream Surveys and Lake Quality 
AssessmentSurveys, 1989. EID/SWQ-90/2. 199 p. 

2107 Potter, D.U., and D.F. Tague. 1986. Intensive Survey ofthe Rio San Jose near Grants, 
Cibola County, New Mexico, May 20-21, June 17-18 and July 8-9, 1986. 
EID/SWQ-86/13. 58 p. 

Page 3 



Water Quality Survey Reports 

2107 Tague, D.F. 1985. Intensive Survey ofthe Rio San Jose near Grants, Cibola County, 
New Mexico, October 1-4, 1984. EID/SWQ-85/2. 52 p. 

2106 Jacobi, G.Z., and L.R. Smolka. 1984. Reconnaissance Survey of Bluewater Creek, 
Cibola County, July 20-21,1983. EID/WPC-83/10.. 9 p. 

^ 2106 Potter, D.U. 1990. Intensive Water Quality Survey of Bluewater Reservoir in Cibola 
County, New Mexico, 1989, p. 135-144. //jintensive Water Quality Surveys and 
Lake Quality Assessment Surveys, 1989. EID/SWQ-90/2.199 p. 

2108.5 Potter, D.U. 1985. Reconnaissance Survey of Las Huertas Creek near Placitas in 
Sandoval County, New Mexico, June 25-26,1985. Data file only. 

2106 Potter, D.U. 1987. Intensive Water Quality Survey of the Jemez River and its 
2105.5 Tributaries in Sandoval County, New Mexico, August 3-6,1987. EID/SWQ-

87/11. 59 p. 

2109 Potter, D.U. 1985. Loading Effects of the Eispaflola, Santa Fe and Los Alamos County 
Wastewater Treatment Facilities on Cochiti Reservoir, Phase II: Nutrient 
Loading calculations for April 1984 - March 1985 and Final Project summary. 
EID/SWQ-85/4. 85 p. 

4^ 2110 Ditmore, D.R. 1997. Special Water Quality Survey of the Santa Fe River in Santa Fe 
and Sandoval counties. New Mexico, April 11 -November 1,1995, p. 103-169. 
In Intensive Water Quality Stream Surveys, 1995. NMED/SWQ-97/2. 202 p. 

2110 Potter, D.U. 1986. Intensive Survey of the Santa Fe River in Santa Fe and Sandoval 
Counties, New Mexico, August 5-7,1986. EID/SWQ-86/20. 38 p. 

2110 Potter, D.U. 1986. Intensive Survey (II) of the Santa Fe River in Santa Fe and 
Sandoval Counties, New Mexico, May 27-29, 1985. EID/SWQ-86/4. 40 p. 

2110 Potter, D.U., and G.Z. Jacobi. 1984. Intensive Survey ofthe Santa Fe River in Santa 
Fe and Sandoval Counties, August 7-8 and September 5-6, 1984. EID/SWQ-
84/7. 54 p. 

2118 Potter, D.U. 1985. Reconnaissance Survey of Rito Canon de los Frijoles near 
Bandelier, Sandoval County, New Mexico, June 11-12,1985. Data file only. 

- ^ 2118 Ditmore, D.R. 1996. Special Water Quality Survey ofTesuque Creek, Rio en Medio 
and Rio Chupadero, Santa Fe County, New Mexico, May 23 -November 2, 
1994, p. 85-116. In Intensive Water Quality Stream Surveys, 1994. 
NMED/SWQ-96/2. 184 p. 
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Water Quality Survey Reports 

2118 Smolka, L.R. 1987. Reconnaissance Survey ofthe Rio Tesuque and the Pojoaque 
Riverin Santa Fe County, New Mexico, April-October, 1987. EID/SWQ-87/12. 
43 p. 

2112 Pierce, S.T. 1988. Intensive Water Quality Survey ofthe Rio Chama Downstream 
2113 fi-om Abiquiu Dam, Rio Arriba County, New Mexico, July 11-14, 1988. 

EID/SWQ-88/4. 47 p. 

2114 Potter, D.U. 1989. Reconnaissance Surveys of Abiquiu Reservoir in Rio Arriba 
County, New Mexico, 1988. New Mexico Clean Lakes Program: Lake Water 
Quality Assessment for FY 89. 90 p. 

4^ 2115 Smolka, L.R. 1992. Intensive Water Quality Survey of Tributaries to Abiquiu 
2116 Reservoir: Rio Puerco de Chama, Rio Gallina and Encino, Poleo, Canones 

and Coyote creeks in Rio Arriba County, New Mexico, April 22-25,1991, p. 
41 -59. /«Intensive Water Quality Stream Surveys and Lake Quality Assessment 
Surveys, 1991. NMED/SWQ-92/2 244 p. 

j i^ 2116 Hopkins, J.S. 1992. Water Quality Survey of Canjilon Lakes in Rio Arriba County, 
New Mexico, August 27-28 and October 1-2, 1991, p. 225-242. In hitensive 
Water Quality Stream Surveys and Lake Quality Assessment Surveys, 1991. 
NMED/SWQ-92/2 244 p. 

2116 Pierce, S.T. 1988. Intensive Water Quality Survey of the Rio Chamita and Rio 
Chama near Chama, Rio Arriba County, New Mexico, June 13-16, 1988. 
EID/SWQ-88/2. 59 p. 

2116 Pierce, S.T. 1986. Intensive Survey ofthe Rio Chamita and Rio Chama near Chama 
in Rio Arriba County, New Mexico, August 11-13,1986. EID/SWQ-86/21. 40 
P-

2116 Jacobi, G.Z. and L.R. Smolka. 1983. Intensive Survey ofthe Rio Chamita and Rio 
Chama, near Chama, Rio Arriba County, New Mexico, March 22-23,1982. 39 

P-

^ 2117 Davis, D.R 1990. Intensive Water Quality Survey ofElVado Reservoir in Rio Arriba 
County, New Mexico, 1989, p. 145-156. In Intensive Water Quality Stream 
Surveys and Lake Quality Assessment Svirveys, 1989. EID/SWQ-90/2. 199 p. 

^ ' 2117 Davis, D.R. 1992. Water Quality Survey of Heron Reservoir in Rio Arriba County, 
New Mexico, May 14-15, August 14-15 and October 29-30,1991, p. 196-212. 
In Intensive Water Quality Stream Surveys and Lake Quality Assessment 
Surveys, 1991. NMED/SWQ-92/2 244 p. 
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Water Quality Survey Reports 

2118 Smolka, L.R. 1988. Intensive Water Quality Survey ofthe Santa Cruz River and its 
2120 Tributaries in Rio Arriba County, New Mexico, July 18-21, 1988. EID/SWQ-

88/5. 24 p. 

.^ 2111 Smolka, L.R. 1996. Special Water Quality Survey ofthe Rio del Pueblo, Rio Santa 
2120 Barbara and Embudo Creek, Rio Arriba and Taos Counties, New Mexico, 

May 2, 1994 - February 22,1995, p. 45-84. In hitensive Water Quality Stream 
Surveys, 1994. NMED/SWQ-96/2. 184 p. 

2111 Smolka, L.R. 1986. Recoimaissance Survey ofthe Rio Santa Barbara, Rio Pueblo, 
2120 and Embudo Creek, Rio Arriba and Taos Counties, New Mexico, September 

2-3,1986. EID/SWQ-86/26. 16p. 

2119 Smolka, L.R., and D.F. Tague. 1988. Intensive Water Quality Survey ofthe Middle 
2120 Red River in Taos County, New Mexico, September 12 to October 25, 1988. 

EID/SWQ-88/8. 89 p. 

2120 Smolka, L.R., and D.F. Tague. 1986. Intensive Survey ofthe Red River, Taos County, 
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2120 Smolka, L.R. 1987. Intensive Water Quality Survey of Costilla Creek and its 
Tributaries, Taos County, New Mexico, February 23-26,1987. EID/SWQ-87/3. 
43 p. 
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^ 2204 Pierce, S.T. 1991. Intensive Water Quality Survey ofthe Pecos River firom Artesia to 
2206 Avalon Reservoir in Eddy County, New Mexico, April 2-5,1990, p. 16-23. In 

Intensive Water Quality Stream Surveys and Lake Quality Assessment Surveys, 
1990. EID/SWQ-91/1. 209 p. 
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1989. EID/SWQ-90/2. 199 p. 

2305 Coss, RD. 1985. Recoimaissance Survey of Raton Creek and Ufia de Gato Creek 
near Raton, Colfax County, New Mexico, July 29 - August 1, 1985. Data file 
only. 

2305.3 Coss, R.D. 1985. Reconnaissance Survey of Ocate Creek near Ocate, Mora County, 
New Mexico, September 24-26,1985. Data file only. 

San Juan River Watershed 

•^ 2401 Smolka, L.R. 1992. Special Water Quality Survey of the San Juan River firom 
• 2403 Bloomfield to Shiprock in San Juan County, New Mexico, May - September, 

1991, p. 87-117. In Intensive Water Quality Stream Surveys and Lake Quality 
Assessment Surveys, 1991. NMED/SWQ-92/2 244 p. 

^ 2 4 0 1 Smolka, L.R. 1991. Intensive Water Quality Survey ofthe San Juan River firom 
Blanco to Shiprock in San Juan County, New Mexico, August 6-9,1990jp. 103-
117. In Intensive Water Quality Stream Surveys and Lake Quality Assessment 

, Surveys, 199a BID/SWQ-91/1. 209 p. 
Cd<^0 \r^^-^ 19-9^ _JS 

^ 2401 Smolka, L.R. 1985. Water Quality Survey of the San Juan River firom Blanco to 
Shiprock,NewMexico,Novemberl2-14,1984. EID/SWQ-85/5. 38p. 

•^ 2406 Potter, D.U. 1990. Intensive Water Quality Survey of Navajo Reservoir in Rio Arriba 
and San Juan Counties, New Mexico, 1989, p. 157-176. In Intensive Water 
Quality Stream Surveys and Lake Quality Assessment Surveys, 1989. 
EID/SWQ-90/2. 199 p. 

-if 2402 Smolka, L.R. 1990. hitensive Water Quality Survey of the Animas and La Plata 
2403 Rivers in San Juan County, Ne>v Mexico, August 21-24,1989, p. 106-117. In 

Intensive Water Quality Stream surveys and Lake Quality Assessment Surveys, 
1989. EID/SWQ-90/2. 199 p. 

Page 12 



Water Quality Survey Reports 

^ 2403 Davis, D.R. 1992. Water Quality Survey of Lake Farmington in San Juan County, 
New Mexico, April 29-30, July 29-30 and October 22-23,1991, p. 179-195. In 
Intensive Water Quality Stream Surveys and Lake Quality Assessment Surveys, 
1991. NMED/SWQ-92/2 244 p. 

^ 2407 Ditmore, D.R. 1996. Special Water Quality Survey of the Navajo River and Amargo 
Creek on the Jicarilla Apache Reservation, Rio Arriba County, June 6 - October 
19,1994. /^Intensive Water Quality Stream Surveys, 1994. NMED/SWQ-96/2. 
184 p. 

Gila River Watershed 
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-4' 2503 Ditmore, D.R. 1998. Special Water Quality Survey of Iron, Taylor, Hoyt, Black 
Canyon and Sapillo Creeks, in Catron and Grant counties. New Mexico, April 
16 - October 2, 1996, p. 51-90. In Intensive Water Quality Stream Surveys, 
1996. NMED/SWQ-98/1. 92p. 
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-^2802 Pierce, S.T. 1987. Intensive Water Quality Survey of Three Rivers, Otero County, 
NewMexico,Junel-4,1987. EID/SWQ-87/4. 34p. 

Page 14 



Water Quality Survey Reports 
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Embudo to Otowi, 3 
in Doila Ana County, 1 
in Sandoval County, 3 
in Socorro County, 2 
near Albuquerque, 2 
near Caballo Dam. 2 
near Caballo Reservoir. 2 
near Elephant Butte Reservoir. 2 
near Las Cruces. 1.2 
near Leasburg Dam, 2 
Otowi to Taos, 3 
San Felipe Pueblo, 3 
Santo Domingo Pueblo, 3 
tributaries to, 3 

Rio Hondo, 6, 7,9 
in Pecos River Report, 7 
in Rio Ruidoso Report, 9 

Rio PeSasco, 9 
Rio Pueblo, 6 
Rio Pueblo de Taos, 6 
Rio Puerco (East),. 3 
Rio Puerco de Chama, 5 
Rio Ruidoso, 9 

lower, 9 
upper, 9 

Rio San Jose, 3,4 
Rio Santa Barbara, 6 
Rio Tesuque, 5 
Rio Tularosa 

near Tularosa, 14 
Rito Caflon de los Frijoles, 4 
RitoCebolla, 11 
Rito Encino 

in Abiquiu Reservoir Tributaries Report, 5 
Sacaton Playa, 19 
Sacramento River, 15 
Salado Creek, 9 
Salt Lake 
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Lane Salt Lake, 18 
Wagon Mound Salt Lake, 19 

San Francisco River, 13, 14 
San Juan River, 12 
San Leonardo Lake, 20 
Santa Cruz River, 6 
Santa Fe River, 4 
Santa Fe WWTF, 4 
Santa Rosa Reservoir, 9 
Sapello River, 11 
Sapillo Creek, 13 

in Gila River Report, 13 
Seven Dry Arroyos, 9 
Six Mile Creek, 11 
Sixmile Creek, 11 
Skeleton Canyon Creek 

in Hidalgo County Report, 15 
Snow Canyon Creek 

in Gila River Report, 13 
Snow Lake, 20 
South Lake Lucero, 20 
South Lordsburg Playa, 20 
Stinking Lake, 20 
Stone Lake. 20 
Stormwater Runoff 

Albuquerque, 3 
Storrie Lake, 10 
Stream and Lake Surveys, 1989,22 
Stream and Lake Surveys, 1990,22 
Stream and Lake Surveys, 1991,22 
Stream Surveys, 1992,22 
Stream Surveys, 1993,22 
Stream Surveys, 1994,22 
Stream Surveys, 1995,21 
Stream Surveys, 1996,21 
Stream Surveys, 1997,21 
Sumner Reservoir, 8 
T6NR13W519 Playa, 20 
Taylor Creek, 13 
Taylor Creek 

in Gila River Report, 13 
Tecolote Creek, 10 
Tesuque Creek, 4 

Little, 4 
North Fork, 4 

' South Foric, 4 
Tesuque Pueblo 

Tesuque Creek, 4 
Three Rivers, 14 
Tijeras Arroyo, 2 
Tribal and Pueblo Lakes Surveys, 21 
Trout Creek 

in San Francisco River Report, 14 
Tularosa Creek 

in San Francisco River Report, 14 
Tularosa River 

in San Francisco River Report, 13 
near Reserve, 14 

Tule Lake, 20 

Turkey Creek 
in Gila River Study, 13 

Ufla de Gato Creek, 12 
Upper Pecos River, 9 
Ute Creek 

in Cimarron River Report, 11 
Ute Reservoir, 10 
Vermejo River, 12 
Wagon Mound Salt Lake, 19 
Wall Lake, 21 
Wallace Lake, 21 
Wasteload Allocation 

Red River, 6 
Wastewater Treatment Facilities 

Albuquerque, 2,3 
Animas, 12 
Aztec, 12 
Bernalillo, 2 
Bloomfield, 12 
Carlsbad, 8 
Chama, 5 
Cuba, 3 
Dulce, 13 
Espaflola, 3,4 
Farmington, 12 
Fort Sumner, 7,8 
Grants, 3,4 
Las Cruces, 1 
Las Vegas, 10 
Los Alamos, 4 
Los Lunas, 2 
Mora, 11 
Raton, 12 
Red River, 6 
Reserve, 14 
Rio Rancho, 2 
Roswell, 7, 8 
Ruidoso, 9 
Santa Fe, 4 
Santa Rosa, 8 
Shiprock, 12 
Sunland Park, 1 
Taos, 6 
Truth or Consequences, 2 
Twining Ski Area, 6,7 

Whitewater Creek 
in San Francisco River Report, 13,14 

Williams Playa, 21 
Williams Sink, 21 
Willow Creek 

in Upper Gila Report, 13 
Wills Canyon Creek 

in Rio Peilasco Report, 9 
Wylle Draw, 9 
Yeso Creek, 9 
York Canyon Creek 

in Vermeyo River Report, 12 
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RICHARD E. SCHWARTZ 
( 2 0 2 ) 6 2 4 - 2 9 0 5 
rschwartz@cromor.com 

CROWELL & M O R I N G LLP 
lOOl PENNSYLVANIA AVENUE, N.W. 

WASHINGTON, D.C. 2 0 0 0 4 - 2 5 9 5 
( 2 0 2 ) 6 2 4 - 2 5 0 0 

FACSIMILE ( 2 0 2 ) 6 2 8 - 5 1 1 6 

May 5, 1997 

P. 

SUITE I aoo 
aOlO MAIN STREET 

IRVINE. CALIFORNIA 93614 
i7\A> 263-aAOO 

FACSIMILE (T l ^ ) 263-e4l '4 

ISO FLEET STREET 
LONDON EC4A EHD 

44-171-413-001 I 
FACSIMILE 44- I7 I -4 I3 -0333 

By Facsimile and Federal Express 

Mr. Frederick O. Humke 
Environmental Engineer 
Permits Branch (6WQ-P) 
U.S. Environmental Protection Agency - Region 6 
1445 Ross Avenue 
DaUas, TX 75202-2733 

Re: Molycorp's NPDES permit No. NM0022306 

Dear Mr. Humke: 

I am writing to ask you to confirm our telephone conversation of this 
morning, in which 1 asked you to clarify your April 30, 1997 letter to Mr. Brian 
Shields, which I received on Friday afternoon. I have three specific topics that I 
hope you will address. 

1. Seepage sources described to you bv Mr. Shields and Mr. Burnett. 
You told me the basis for the statement in your April 30 letter that "...EPA did not 
consider discharges or seepages associated with mine wasterock piles." 
Specifically, Mr. Shields and Mr. Grove Burnett told you that the waste rock piles 
were soufcies of discrete above-ground seeps from the waste rock piles which 
flowed across the ground surface into the Red River. That was type of seepage 
firom waste rock piles that you were referring to in your letter. (As you will recall, 
EPA did permit storm water discharges from the waste rock piles in 1993; see 
Response to comments, Final Permit Decision re Molycorp, Issues Nos. 2 and 13; 
September 10, 1993.) I would appreciate it if you would confirm that this was the 
t5T)e of discrete seepage you were referring to in your April 30 letter. 

2. Seepage sources that EPA considered in 1993. Second, you told me 
that in 1993 EPA did consider seepage from the waste rock piles at the mine that 
percolated into ground water. The enclosed comments describe the seepage as 
emerging in springs or seeps which then enter the Red River. I would appreciate 
it if you would confirm that in the 1993 permit proceeding EPA considered this 
subject. 

mailto:rschwartz@cromor.com
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3. Mine area seepage. In your April 30 letter, you indicated tha t EPA's 
consideration of seepage (reflected in its Response to Comments, Issue No. 9) 
included both the mine area and the tailings area, but primarily the latter. I am 
enclosing some of the comments to which EPA was responding, to refresh your 
recollection on that subject. I would be appreciative if you could let me know 
whether the major focus of EPA's consideration was the mine area. . 

Thank you very much for your help in clarifying the issues raised in your 
April 30, 1997 letter. We need your assistance to set the record straight. 

Sincerely, 

y / ^ y>o<:^^^e.t./y^^im*^ 

Richard E. Schwartz 

Attorney for Molycorp, Inc. 
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May 6, 1997 

Mr. Richard E. Schwartz 
Attorney for Molycorp, Inc. 
Crowell & Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM00223 06 

Dear Mr. Schwartz: 

In response to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surface seeps exist, these would be "point sources" subject to 
the need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 



. •*»»««• , . „ T_ '>y« ie i - . . . . I . , , ...•-v<--TT-

I 
<$*«*" ̂ % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

^ ^ ^ Xi REGION 6 
1445 ROSS AVENUE 

DALLAS, TEXAS 75202-2733 

''-•t P R O < « - < ^ 

April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick 0. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 



From: Jack V. Ferguson 
To: R6DAL0l.R6T0XLAN(KIRKSEY-CAROLINE), HUMKE-FRED 
Date: Tuesday, April 29, 1997 7:38 am 
Subject: Molycorp, NM0022306 -Reply 

while rcra may regulate groundwater - it is our branch position 
that hydralogic connection to a surface waters of the u.s. from 
material which would otherwise be a point source discharge, is 
something which we will claim authority to regulate under npdes -
as we have claimed since 1976 -

jack 

>>> Fred Humke 04/28/97 08:03am >>> 
The point source issue at Molycorp may place NPDES in overlap 
with RCRA in some instances. What we are dealing with at 
Molycorp is principally "milling wastes", not "mining wastes". 
Under the NPDES regulations (Part 440, Ore Mining and Dressing 
Point Source Category) Subpart J specifically distinguishes 
between mining and milling activities; as does the associated 
development document. 

A review of the RCRA regulations beginning at 40 CFR 241.100 
confirms that "mining wastes" are exempted. However, the 
preamble further states "Concerning the specific practice of land 
disposal of milled solid wastes, EPA guidance is contained in a 
position statement issued in November 1972." It would seem that 
there may be some question relative to the applicability of RCRA 
to groundwater matters resulting from the disposal of "milled 
wastes". A further review of this aspect may be worthwhile. 

Thanks! 

CC: R6DAL03.R6WATLAN(WATSON-JANE), 
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Mr. Brian Shields 
Projects Director 
Amigos Bravos, Friends of the Wild River 
P.O. Box 238 
Taos, New Mexico 87571 

Dear Mr. Shields: 

With reference to your letter of December 30, 1991, relative to the closing 
of the Molycorp molybdenum mine in Questa, New Mexico, we have contact'3d 
Mr. David R. Shoemaker, Mine Manager f̂ r Molycorp. 

Mr. Shoemaker advised us that there is no acid mine discharge associated with 
Molycorp mining and that Molycorp will divert any excess mine water through 
the tailings lines to the tailings pond where treatment will be maintained in 
accordance with the National Pollutant Discharge Elimination System (NPDES) 
permit prior to discharge from the permitted outfalls. Mr. Shoemaker stated 
that Molycorp intends to maintain the NPDES permit JNM0022306) in accordance 
with all permit provisions. Mr. Shoemaker states £nat the mine is not being 
permanently closed, but is on standby, and will be reopened when market 
conditions warrant. 

This permit has been issued under Section 402 of the Clean Water Act. The 
Environmental Protection Agency (EPA) is the permitting authority and utilizes 
the assistance of the New Mexico Environment Department (NMED) in the 
oversight of this facility. We are requesting that the NMED evaluate any 
possible ground water impact since this is a State matter. 

This facility does not require a written closure plan to discontinue pumping 
operations in the underground mine. The Enforcement Branch of the Water 
Management Division is aware of your concerns and will continue to monitor the 
status of the facility to assure that all EPA regulations and rec[uirements are 
met. 

Sincerely yours, 

/sy Joe D. WifiWe fcr 

B. J. Wynne 

Regional Administrator 

cc: New Mexico Environment Department 

Mr. Oavid R. Shoemaker 
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A p r i l 30 , 1997 

Mr. Brian Shields 
Executive Director 
Ainigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 199'7, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Manageinent Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 



From: Fred Hiunke 
To: VICKERY-ROBERT 
Date: Wednesday, February 7,19969:37am 
Subject: Molycorp, NM0022306 

With reference to the recent memo from Jim Piatt, dated 1/30/96, 
this ground water issue has been periodically resurrected by the 
NMED. Refer to Item 9 of the 1993 Response to Comments 
(attached). 

While I continue to believe that ground water seepage is not an 
NPDES point source, I recommend that this be matter be referred 
to enforcement for investigation. Dave Shoemaker, Mine Manager 
at Molycorp, advised me today that the mine has reopened; the 
Western Environmental Law Center has filed suit against Molycorp 
with regard to the ground water matters; and the NMED staff is 
recommending that Molycorp be declared a superfund site. 

As I have previously recommended, I suggest that fresh insight 
and intrapersonal skills be applied in terms of working with 
NMED. 

Files: A:\NM22306.RTC 

file://A:/NM22306.RTC


RESPONSE TO COMMENTS 
FINAL PERMIT DECISION 

This is our response to comments received on the subject draft 
permit in accordance with regulations promulgated at 40 CFR Part 
124.17. 

Permit No. NM0022306 

Applicant: Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

Issuing Office: U.S. Enviromaental Protection Agency 
Region 6 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Prepared By: Fred Humke 
Industrial Permits Section (6W-PI) 
Permits Branch 
Water Management Division 
(214) 655-7180 

Permit Action:Final permit decision and response to comments 
received on the draft reissued permit publicly noticed on April 
17, 1993. 

Date Prepared: 

Unless otherwise stated, citations to 40 CFR refer to promulgated 
regulations listed at Title 40, Code of Federal Regulations, 
revised as of 7/1/92. 

STATE CERTIFICATION 

Dated May 27, 1993. 

The following effluent limitations and/or conditions are included 
in the final permit in conformance with regulations listed at 40 
CFR Part 122.44(d)(3): 

ISSUE No. 1 

As conditions of certification, the NMED has specified revised 
values for Cs (water quality standards based on a hardness of 132 
mg/l and a TSS of 59 mg/l) and Ca (ambient stream concentration 
upstream of discharge based on method- olgy specified by the NMED 
in a new interim guidance document dated May 3, 1993) to be used 
in the screening Tor and the calculation of State water quality 
standard effluent limitations. 

RESPONSE NO. 1 



This draft permit was public noticed on April 17, 1993, prior to 
the revised interim guidance. All permit water quality effluent 
limitations, as addressed on Page 7 of 10 of the Fact Sheet, 
issued to Public Notice on April 17, 1993, are recalculated as 
follows: 

Cd = (QaCa + QeCe')/(Qa + Qe) and 

and Ce = [Cs(Qa + Qe) - CaQa]/Qe 

where Cd = Instream waste concentration (mg/l) 

Ce => allowable daily average effluent concentration (mg/l) 

Ce'= reported concentration in effluent x 2.13 (mg/l) 

Cs - water quality standard (mg/l) 

Ca => ambient stream concentration upstream of discharge (mg/l) 

Qa = critical low flow of stream = 16.7 MGD 

Qe - combined daily average flow of dry weather Outfalls 001 and 
002 
=4.7 MGD 
and Me = Ce x 8.34 x 4.7 

where Me = total daily average water quality based mass 
limits for 

combined Outfalls 001, 002, 004 and 005 (lb/day) 

WQ PARAMETER Ca Cs Ce* Cd Ce 
Me 

T. Arsenic 0.005 
N/A T. Cadmium 
0.023 0.90 
T. Copper 0.044 
4.39 
T. Lead 0.022 
4.63 
T. Zinc 0.058 
N/A 
T. Aluminum 2.500 
3.41 
T. Boron 0.00 
N/A 
T. Chromium 0.006 
N/A 
T. Cobalt 0.00 
N/A 

0.049 
0.00 

0.059 

0.043 

0.595 

0.087 

0.750 

0.546 

0.050 

0.022 
0. 

0.155 

0.214 

0.032 

0.109 

0.214 

0.023 

0.023 

0.009(*1) 
.005 0.036 

0.068 

0.064 

0.051(*1) 

1.975 

0.047(*1) 

0.010(*1) 

0.005(*1) 

N/A 
0.008 

0.112 

0.118 

N/A 

0.087(*2) 

N/A 

N/A 

N/A 



T. Selenium 0.00 
N/A 
T. Vanadium 0.00 
N/A 
Ra226 + Ra228 0.00 
N/A 
pCi/1 pCi/1 pCi/1 pCi/1 
T. Beryllium 0.00 
N/A 

0.005 0.009 0.002(*1) N/A 

0.100 0.064 0.014(*1) N/A 

30 3.195 0.702(*1) N/A 

T. Mercury 0.00 
N/A 
T. Nickel 0.00 
N/A 
T. Silver 0.001 
0.005 
Chlordane N/A 
0.0008 
Un-ion. Amm.(as N) h/A 
N/A 
T. Resid. Chlorine N/A 
0.35 

0.005 0.009 0.002(*1) N/A 

0.000012 0.0043 0.00000094(*1) N/A 

0.759 0.041 0.009(*1) N/A 

0.00012 0.003 0.001 0.00012(*2) 

0.0000043 0.00009 0.00002 0.00002 

0.03 0.0006 0.0001(*1) N/A 

0 . 0 0 2 0 . 0 2 3 0 . 0 0 5 0 . 0 0 9 

(*1) 
(*2) 

Cd<Cs. 
WQS level. 

ISSUE NO. 2 

As a condition of certification, the NMED specifies that combined 
biomonitoring should not be conducted for the four permitted 
outfalls 
which are spread over approximately 8.75 river miles; and that 
individual biomonitoring shall be applied at each outfall. 

RESPONSE No. 2 

The draft permit was based on the discharges of "periodic mine 
drainage, including collected stormwater" for Outfalls 004 and 
005. Subsequently the permittee has specified that the 
discharges from Outfalls 004 and 005 be limited to stormwater 
only, as specified in the Form 2D applications; and that "any 
acid mine drainage will be diverted and retained in the 
underground mine, where it will be neutralized, pumped from the 
underground mine to a tailings line and conveyed to the tailings 
impoundment area." Therefore, Outfalls 004 and 005 are now 
designated for "periodic mine drainage consisting only of all 
mine contacted surface stormwater runoff." Periodic stormwater 
only discharges are not subject to biomonitoring under EPA post 
third round policy which is applied to dry weather flows only. 
Outfalls 001 and 002, which are In close proximity, presently 
utilize composite biomonitoring under the June 21, 1988 permit as 
previously certified by the NMED. 

However, the NMED has clarified in subsequent correspondence that 
they require as a condition of certification, that individual 



biomonitoring be conducted on Outfalls 001, 002, 004 and 005. 
This change is Included in the permit. 

ISSUE NO. 3 

The NMED has specified as a condition of certification that for 
SUM2 the mass limitations be expressed as "DAILY MAX" instead of 
"DAILY AVG" to assure that numeric water quality standards for 
attainable and designated uses set forth in 2-119 and 3-101 of 
the WQS are protected at all times, including episodic events 
such as rainfall and snowmelt. 

RESPONSE NO. 3 

As specified in the Fact Sheet on Page 6 of 10, Ce has been 
calculated and addressed as the "allowable daily average effluent 
concentration." Daily average flows, daily average reported 
effluent concentrations and average ambient stream concentration 
have been applied in the development of Ce. 
While it is analytically correct to sum the daily average mass 
loads for Outfalls 001, 002, 003 and 004, there is no correlation 
in the occurence of daily maximum loads. However, the NMED has 
specified as a condition of certification that these mass 
limitations be applied as daily maximums at SUM2. EPA has made 
this change. 

ISSUE NO. 4 

The NMED requires as a condition of certification that chemical 
oxygen demand (COD) limits of 125 mg/l be applied for Outfalls 
004 and 005. 

RESPONSE NO. 4 

EPA has applied COD limits of 125 mg/l daily average and daily 
maximum for Outfalls 004 and 005. 

ISSUE NO. 5 

The NMED and others have commented that an apparent error exists 
in the longitude shown for Outfall 004. 

RESPONSE NO. 5 

The longitude for Outfall 004 is corrected to W105O31'51". 

ISSUE NO. 6 

The NMED notes that "flow" monitoring for Outfalls 004 and 005 is 
shown as "estimate" but that a more reliable basis is needed for 
determining compliance with effluent limits at "SUM2". 

RESPONSE NO. 6 



EPA agrees. Flow monitoring for Outfalls 004 and 005 is changed 
to "Measure" via calibrated weir. 

ISSUE No. 7 

The NMED notes that the description of Outfalls 004 and 005 
utilizes the phrase "including collected stormwater." NMED 
believes that there may be uncollected storm water which may be 
subject to NPDES regulation and not covered under the proposed 
permit. 

RESPONSE NO. 7 

As previously stated, the description of this discharge is 
changed to "periodic mine drainage consisting only of all mine 
contacted surface stormwater runoff." 

ISSUE NO. 8 

Molycorp objects to the application of the effluent limitations 
set forth in 40 CFR 440 for Outfalls 004 and 005, and, in 
particular, to the proposed discharge limitation for Total 
Suspended Solids. Molycorp believes that these Outfalls are 
subject to EPA's storm water regulations and not to those 
limitations which apply to process wastewater discharges. 

RESPONSE NO. 8 

Stormwater which comes in contact with mine products and wastes 
is process wastewater. This has been clarified in the recent 
revised description of the sources being discharged at Outfalls 
004 and 005. The total suspend-:d —^lids (TSS) limits required 
under the effluent guidelines are consistantly achievable by the 
mining Industry when proper sedimentation and control has been 
applied. 

ISSUE NO. 9 

Various commenters have expressed concern with ground water 
seepage to the Red River; and suggest that this ground water may 
be infiltrated from the mine and tailings areas, in addition to 
natural sources. Some commenters believe that seepages of this 
type represent "point sources" under the NPDES permitting 
program. Several have cited case law such as Sierra Club v. 
Abstan Construction Co., Inc., 620 F.2d 41 (5th Cir. 1980). 

RESPONSE NO. 9 

While EPA understands the concern of these commenters for the 
possible Impact of ground water seepage on the Red River, we do 
not agree that these are "point sources" under the NPDES 
permitting program. Ground water is regulated by the State 



through the NMED. 

We are familiar with the case law citation which relates to EPA 
authority to require the construction and control of surface 
discharges (proscribed "point sources" of pollution) in instances 
where the operator has not applied the proper control and 
construction to the sources. However, the issue of seepage of 
groundwater which may have been infiltrated through porous soil 
is a different matter. We recommend that the commenters continue 
to pursue this issue through the NMED. 

ISSUE NO. 10 

Some commenters raised objections to the inclusion of a 
compliance schedule for Molycorp to achieve WQS at SUM2. 

RESPONSE NO. 10 

A compliance schedule is provided in accordance with Section 
1-106.D. of Water Quality Standards for Interstate and Intrastate 
Streauns in New Mexico. A three year schedule is considered 
reasonable by EPA. 

ISSUE NO. 11 

A commenter questioned the mass limitations allowed under SUMl, 
based on a daily average flow of 4.726, since Outfall 001 is not 
currently discharging. 

RESPONSE NO. 11 

Both Outfalls 001 and 002 are limited by the concentration 
technology limitations which are continued from the present 
permit. In addition, mass technology limitations are applied 
under SUMl. See 40 CFR 122.45(f). Mass limitations are based on 
the daily average flows shown in the application. The fact that a 
particular outfall may not be currently discharging does not 
negate the allowance of full technology limits under the permit. 

ISSUE NO. 12 

A commenter questioned the fact that certain metals are not 
limited under SUM2. 

RESPONSE NO. 12 

Subject to the screening provisions, as addressed on Page 7 of 10 
of the Fact Sheet, all applicable WQS parameters are addressed 
under SUM2. 

ISSUE NO. 13 

One commenter stated that Outfalls 004 and 005 may be considered 



"new sources" because they are both 1.) new discharge points and 
2.) "new" - as in previously unregulated-sources or mine drainage 
points; and that demonstration of the technical capability of the 
new source outfall works must be required before discharges to 
waters of the United States are permitted. 

RESPONSE No. 13 

Outfalls 004 and 005 are not new sources. The associated mines 
have been in operation prior to the 1982 promulgation of the 
associated new source performance standards. The associated 
storm water discharges may have been non-permitted outfalls. The 
facility is not required to demonstrate any technical capability 
before discharges; but must meet the best available technology 
economically achievable (BAT)/best conventional technology (BCT) 
without any permit compliance schedule. Any Issues related to 
the operation and compliance of these outfalls are enforcement 
matters and beyond the scope of this permit reissuance process. 

ISSUE NO. 14 

One commenter stated that there are no concentration based limits 
for manganese and molybdenum associated with Outfall 001 and 
SUMl; and for cobalt, selenium, beryllium, silver, chlordane and 
chlorine. This commenter also questions the allowance of mass 
loads for outfall 001 because it is not currently in operation. 

RESPONSE NO. 14 

Technology limitations (BAT/BCT) have been established for 
Outfalls 001 and 002 for many years and are addressed in the 
present permit. Cobalt, selenium, beryllium, silver, chlordane 
and chlorine are not technology limitai-' ons. The Technology 
Based Effluent Limitations and/or Conditions are addressed on 
page 4 of 10, Paragraph VI11. A. of the Fact Sheet. The 
application daily average flow for Outfall is addressed on Page 1 
of 10, Paragraph V.A. of the Fact Sheet. 

ISSUE NO. 15 

One commenter questions the dilutions used for biomonitoring; 
states that the "whole effluent toxicity testing" allows too much 
dilution of mixture for testing; and states that "a mixture of 
36% should be used for most tests." 

RESPONSE No. 15 

The calculation of the critical dilution of 22% is shown on Page 
6 of 10, Paragraph VIII.B.3. of the Fact Sheet. The 0.75 
dilution series is applied as specified under the most recent EPA 
toxics policy. 

This issue is in contradiction to another issue raised by 



commenters. The same dally average effluent flows used to 
calculate loading limits are used to calculate the critical 
dilution which constitutes the basis for biomonitoring test 
dilutions. In the first case the application effluent flow 
limits result in loading limits which are questioned for being 
too high; in the second case these same application effluent flow 
limits result in percent dilutions which are questioned for being 
too low. 

ISSUE NO. 18 

Several commenters have requested a public hearing on the draft 
NPDES permit. 

RESPONSE NO. 18 

The principal issues which are being raised by most commenters 
are not relevant to the NPDES permit. These issues relate 
primarily to a possible impact on the Red River from the seepage 
of ground water. Other issues have been addressed in this 
respose to comments. Therefore, it is the judgment of the 
permitting authority that a public hearing is not justified. 
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^ ^^t^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
/), # ^ T, REGION 6 

1445 ROSS AVENUE 
DALLAS, TEXAS 75202-2733 

May 6, 1997 

Hr. Richard E. Schwartz 
Attorney for Molycorp, Inc. 
Crowell & Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM0022306 

Dear Mr. Schwartz: 

In response to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surfape seeps exist, these would be "point sources" subject to 
the, need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 
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VIA FEDERAL EXPRESS 

Mr. Sam Coleman 
U.S. Environmental Protection Agency 
Region 6 
Suite 1200 
1445 Ross Avenue 
DaUas, TX 75202-2733 

Re: Amigos Bravos et al. v. Molvcorp. Inc. 
(D.N.M. No. CIV 95-1497 JP/DJS) 

Dear Mr. Coleman: 

We represent Molycorp, Inc. in the above-captioned citizen's suit brought by 
two citizen groups, Amigos Bravos and New Mexico Citizens For Clean Air and 
Water, under the Clean Water Act. Molycorp operates the Questa molybdenum 
mine in Taos County, New Mexico. In this suit, the plaintiffs have alleged that 
certain discharges to ground water at the Questa mine require an NPDES permit. 
We understand that the plaintiffs recently contacted your office and made the 
same allegations. 

EPA Region 6 has issued and reissued NPDES permits for this mine since 
1977, most recently on October 15, 1993. The plaintiffs' allegations in the citizen 
suit are identical to allegations regarding alleged discharges to ground water 
raised by various public commenters (including the plaintiffs) before EPA Region 6 
in Molycorp's last permit reissuance proceeding in 1993. EPA clearly rejected 
those allegations when it stated, in part: 

Various commenters have expressed concern with 
ground water seepage to the Red River and suggest that 
this ground water may be infiltrated from the mine and 
the tailings areas, in addition to natural sources.... 

mailto:rschwartz@cromor.com


CROWELL & M O R I N G LLP 

Mr. Sam Coleman 
May 9, 1997 
Page 2 

While EPA understands the concern of these commenters 
for the possible impact of ground water seepage on the 
Red River, we do not agree that these are "point sources" 
under the NPDES permitting program. 

EPA, Response to Comments, NPDES Permit No. NM 0022306 (1993). 

EPA can, of course, reevaluate these issues when Molycorp's permit comes 
up for renewal in 1998. In the meantime, we are concerned that the 
representatives of Amigos Bravos may be presenting a misleading portrayal of the 
facts. Accordingly, we are enclosing copies of the reports recently prepared by 
expert witnesses for Molycorp in the defense of the pending citizens' suit. The key 
conclusions of the enclosed reports are briefly set forth below. 

The report by Dr. William Schafer, dated AprU 23, 1997, concludes: 

Based on these studies, changes in metal concentrations 
within a river system can be attributed to a number of 
factors including deposition in the stream bed, 
resuspension of previously deposited precipitates, 
adsorption onto bed sediments or dissolution firom bed 
sediments. Consequently, changes in concentration in 
metals in the Red River cannot be reliably attributed to 
the Molycorp mine without proper consideration of these 
processes. When surface water data are properly 
interpreted, there is no indication that the Molycorp 
mine, currently, or at any time, has contributed metal 
loads to the Red River, [p. 16]. 

Another report, dated April, 1997, was prepared by biologists James 
Chadwick and Steve Canton of Chadwick Ecological Associates. It concludes as 
follows: 

The trends for both fish and benthic invertebrates 
indicate that the cumulative impacts of sediment from a 
number of sources, and possibly decreased water quality, 
substantiaUy decrease the suitabiUty of the Red River to 
sustain aquatic biota in the reaches upstream of the 
Molycorp Questa mine. This pattern was evident 
during both baseUne [early 1960s] and present 
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conditions. In the reaches of the Red River adjacent to 
the mine and downstream of Capulin Canyon, the 
suitabiUty of the river to sustain aquatic biota does not 
improve. This pattern was estabUshed prior to open-pit 
mining during baseline conditions and continues to the 
present. The open pit mine and waste rock pUes do not 
appear to have measurably impacted the suitabiUty of 
the Red River to support aquatic biota, [p.66]. 

We suggest that you review Chadwick's figures which iUustrate these 
findings, such as at pages 36, 40 and 63. 

The report by Dr. Ian Hutchison, dated AprU 23, 1997, includes the 
foUowing major opinions: 

Constituent sources and conveyances: There are no 
discernible, confined and discrete conveyances of 
constituents from the overburden pUes (also referred to 
as waste rock pUes) to the Red River. 

HydrauUc connection: Conditions at the mine site are 
not weU enough understood to determine whether there 
is a direct hydrauUc connection between the overburden 
pUes and the Red River. 

Red River Water QuaUty: The avaUable data does not 
support the conclusion that there has been a general 
reduction in the water quality of the Red river cause by 
mining activities between the mid-1960s and the mid-
1990s. 

Sources of oxistituents in Red River: The avaUable data 
does not aUow for a determination of whether constituent 
loadings in Red River are derived from overburden pUes, 
scar area, or from aUuvial deposits in tributary and Red 
River channels, [pp. 2-3]. 
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FinaUy, Mr. Richard Reavis, who has spent 18 years implementing the 
NPDES program with EPA (Region 9) and the State of Nevada, concludes in his 
report dated AprU 23, 1997, as foUows: 

No unpermitted point sources of poUution as defined in 
40 C.F.R. Sec. 122.2 exist at the Questa molybdenum 
mine (Molycorp mine)...The seepage zones that occvir 
along the south boundary of the Molycorp property in the 
north bank of the Red River are unconfined seeps of 
groundwater that do not meet the definition of 40 C.F.R. 
Sec. 122.2, and must be considered non-point sources of 
poUution. [p. 2]. 

Please contact either of us if you have further questions regarding these 
matters. 

Very truly yours, 

Richard E. Schwartz 
R. Timothy McCrum 

Enclosures 

cc: Mr. Jack Ferguson (w/o encs.) 
Caroline Kirksey, Esq. (w/encs.) 
Mr. Frederick Humke (w/encs.) 
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Stat ion Descript ion 

STATION.--08265000 RED RIVER NEAR QUESTA, NM 
LOCATION.--Lat 3642'12", long 10534'04", in NE1/4SE1/4 sec.32, 

T.29 N., R.13 E. (projected), Taos Coimty, Hydrologic Unit 
13020101, in Carson National Forest, on left bank 1.3 mi 
upstream from Cabresto Creek, 1.5 mi east of Questa, and 
at mile 9.0. 

DRAINAGE AREA.--113 mi2. 
PERIOD OF RECORD.--April to October 1910 and January to September 1911 

(gage heights and discharge measurements only), October 1912 to 
March 1924, May 1924 to September 1925, January to March 1926, 
September 1926 to current year. Monthly discharge only for some 
periods, published in WSP 1312. Published as "Rio Colorado above 
Questa" 1910-11, 1926-30, and as "Rio Colorado near Questa" 
1912-25, 1930-48. 

REVISED RECORDS.--WSP 808: 1935. WSP 1392: 1913, 1932, 1941, 
1947-48. WSP 1712: Drainage area. 

GAGE.--Water-stage recorder. Wood or concrete control since Mar. 20, 
1936. Datum of gage is 7,451.92 ft above National Geodetic 
Vertical Datum of 1929. See WSP 1923 for history of changes 
prior to Oct. 4, 1938. 

REMARKS.--Records are good except for estimated daily discharges, 
which are fair. Diversions for irrigation of a few hundred acres 
upstream from station. Figures of discharge do not include flow 
in South ditch which diverts from left bank 1,500 ft upstream 
and bypasses gage for irrigation and stock water downstream. 
January 1966 to December 1991 surface and ground-water diversions 
by Molybdenum Corp. of America (Molycorp) refinery 5.5 mi upstream 
bypass gage in tailings pipelines on left bank and discharge into 
settling pond 3 mi downstream. Effluent from this pond enters 
Red River as surface water and is included in discharge at 
Red River below Fish Hatchery, near Questa (station 08266820) . 

AVERAGE DISCHARGE.--52 years (water years 1913-25, 1927-65), 55.9 ft3/s, 
40,500 acre-ft/yr, prior to extensive upstream diversion by 
Molycorp. 

2 of 3 1/20/00 10:04 AM 
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UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corp., 
and NEW MEXICO CITIZENS FOR 
CLEAN AIR AND WATER, a nonprofit 
Corp., 

Plaintiffe, 

CIVIL NO. 99-327 DJS/RLP 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY, 

Defendant. 

MEMORANDUM OPINION AND ORDER 

THIS MATTER comes before the Court upon Defendant's Motion to Dismiss filed June 15, 

1999 (Docket No. 12). Pursuant to 28 U.S.C. §636(c) and Fed.R-Civ.P. 73, this case has been 

assigned to a Magistrate Judge for final disposition. 

This action is a suit pursuant to the Clean Water Act, 33 U.S.C. §§1251-1387 brought under 

the citizen suit provision located at 33 U.S.C. § 1365(a)(2). Plaintiffs contend that the Molycorp 

Molybdenum mine located near Questa, New Mexico is illegally discharging pollutants such as acids 

and heavy metals from waste rock dumps located along the Red River. Plaintifife fiuther contend that 

those waste rock dumps constitute point sources of pollution and that Molycorp does not have a 

National Pollution Discharge Elimination System (NPDES) permit permitting the discharges. 

Plaintifife state that Defendant issued a report on February 13,1998 regarding Molycorp's mining 
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aaivity at Questa which found that discharges from the waste rock dumps were the primary source 

of metals polluting the Red River. Plaintiffe argue that, based upon the findings in the report, the 

discharges from those waste rock dumps are illegal. Plaintifife seek a declaration that Defendant has 

violated a non-discretionary duty to take enforcement action regarding the discharge of pollutants 

from the Molycorp waste rock dumps. They ask that this Court order Defendant to either issue 

Molycorp a compliance order or bring a civil action against the company for the illegal discharge of 

pollutants. In addition. Plaintiffs request that the Court require Defendant to either iissue an NPDES 

permit to Molycorp for the dishcarges or prohibit the discharges. 

Defendant contends that this Court lacks jurisdiction to hear Plaintiflfs' complaint because the 

exclusive jurisdiction for challenges to permits issued by the EPA is in the Courts of ̂ ippeals pursuant 

to 33 U.S.C. §1369(b)(l)(F). In addition, Defendam asserts that this suit should he barred by the 

doctrine of collateral estoppel because the issues contained in the complaint were decided inAmieos 

Bravos v. Molvcorp. 95-Cv-1497 JP/DJS, another suit brought in this district. Further, Defendant 

asserts that Plaintiffe' claims are subject to dismissal because it doeis not have a mandatory duty under 

the Clean Water Act (CWA) to take any enforcement action against Molycorp. Finally, Defendant 

argues that this Court lacks subject matter jurisdiction to hear Plaintiffs' claims contained in Count 

I of the complaint and the allegation that it had a mandatory duty to issue an National Pollution 

Discharge Elimination System (NPDES) permit as alleged in Count II ofthe complaint because 

Plaintiffe foiled to provide the mandatory, jurisdictional 60-day notice before filing this suit pursuant 

to 33 U.S.C. §1365(b)(2). The Court does not reach the latter questions because it concludes that 

this action is barred by the docitrine of collateral estoppel. 

In Amigos Bravos v. Molvcorp. 9S-Cv-1497 JP/DJS, affd, 166 F.3d 220,1998 WL792159 

il003 
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(1C* Cir. Nov. 13,1998) (unpublished disposition), the plaintiffs Ijrought suit pursusmt to the citizen 

suit provisions ofthe Clean Water Act, alleging that pollutants were being leached from the waste 

rock piles ofthe Molycorp mine into the Red River through groimdwater flow and tliat the discharge 

was not authorized by an NPDES permit. The plaintiffs in that action sought several forms of relief̂  

including an order declaring that Molycorp was violating the CWA by Ming to obtain an NPDES 

permit, an order enjoining Molycoip from not complying with the CWA, and an order imposing 

maximum civil penalties against Molycorp for violating the Act. Amigos Bravos v. Molvcorp. Inc.. 

1998 WL 791259 at 1. The District Court held that the complaint in that action attacked the EPA's 

decision to reissue an NPDES permit to Molycorp without regulating ground water seepage into the 

Red River. Amicos Bravos. 95-Cv-1497, Memorandum Opinion and Order entered Sept. 11,1997 

(Docket No, 51) (hereinafter Memoranduin Opinion). The District Court thereforu concluded that 

the claims must have been brought as a petition for review pursuant to 33 U.S.C. § 1369(b)(1)(F) in 

the Circuit Court of Appeals. Id. 

Plaintiffe argue that they are not challenging the adequacy ofMolycorp's 1993 NPDES permit 

but rather are challenging Defendant's decision to ignore known illegal discharges of high metals 

concentrations into the Red River as documented in Defendant's February 13,1998 report. Plairtiffe 

contend that they would not have filed the instant action but for the report. In order to apply the 

doctrine of collateral estoppel, each ofthe following criteria must be met: 

1) the issue previously decided must be identical to tlie one presented in the action in 
question; 2) the prior action was finally adjudicated on tho merits; 3) the paity against whom 
the doctrine is invoked was a party or in privity with a party to the prior adjudication; and 
4) the party against whom the doctrine is raised had a fiill and tak opportunity to litigate the 

' issue in the prior adjudication. 
United States V. Rogers. 960 F.2d 1501.1508 flC^Cir.^cert. denied 506 U.S. 1035 (1992) (citations 

omitted). When determining whether collateral estoppel applies, a court must exanrdne the record of 

3 
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the prior proceeding and take into account the pleadings, evidence, charge, and other relevant 

matters. Id. (quoting Ashe v. Swenson. 397 U.S. 436,444 (1970)). 

In this case, the issue is the prohibition or permitting of contaminated groundwater seepage 

from the Molycorp mine waste rock piles into the Red River. That issue is identical to the issue in the 

previous case. In the first action, Plaintifife brought suit against Molycorp to compel it to stop the 

pollution or obtain a permit. In this action. Plaintiffs argue that the EPA is reqioired to compel 

Molycoip to stop polluting or issue it a permit. In the previous case. Judge Parker ruled that 

Plaintiffs action attacked the existing NPDES permit, which specifically excluded the groundwater 

seepage, and therefore must have been brought as a challenge to the permit in the Ck>urt of Appeals 

pursuant to 33 U.S.C. § 1369(b)(1)(F). Memorandum Opinion at 5-6. In that case, the plaintiffs 

argued that the EPA never considered the effects ofthe pollution originating from the waste rock 

dumps, therefore they were not challenging the decision to issue or deny a permit. Id. at 4. Judge 

Parker looked to the relief requested to determine whether the plaintifife were challenging the permit. 

Id Plaintiffs' current reliance on the February 13,1998 finding by Defendant that the waste rock piles 

constitute point sources is misplaced. Collateral estoppel requires an identity ofthe issues raised in 

the successive proceedings and the determination of those issues by a valid final judgment. Sil-Flo, 

Inc. V. SFHC. Inc.. 917 F.2d 1507, 1520 (IO'" Cir. 1990). In this case, Plaintifls have chosen a 

different legal theory to proceed under and named a different defendant than in tbe Molycorp suit; 

however, the ultimate question of whether the discharge of pollutants from the waste-rock piles at 

the Molycorp mine into groundwater and thus the Red River must be stopped or subject to an 

NPDES permit, remains the same. 

There is no dispute that the prior action vvas adjudicated on the merits. Further, Plaintiff 
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Amigos Bravos brought both actions so the privity requirement for applying the doctnne of collateral 

estoppel has been satisfied. In addition, review ofthe file for 95-Cv-1497 JP/DJS establishes that 

PlaintifiFhad a fiill and fair opportunity to litigate the issues in that action. Consequently, all ofthe 

reqtiirements listed in Rogers, supra have been met and summary judgment is appropiiate. 

IT IS THEREFORE ORDERED that Defendant's Motion to Dismiss is granted on the 

ground that this action is subject to collateral estoppel. This matter will be dismissed with prejudice. 

UNITED STATES MAGISTRATE JUDGE 
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UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corp., 
and NEW MEXICO CITIZENS FOR 
CLEAN AIR AND WATER, a nonprofit 
Corp., 

Plaintifife. 

CIVIL NO. 99-327 DJS/IRLP 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY, 

Defendant. 

JUDGMENT 

THIS MATTER came before this Court for decision pursuant to Defenclant's Motion to 

Dismiss. By separate Memorandum Opinion and Order, the Court granted the motion on the ground 

that this action is barred by the doctrine of collateral estoppel. 

IT IS THEREFORE ORDERED AND ADJUDGED that this matter be, and hereby is, 

dismissed with prejudice. 

^ > ^ # 
DONJ.SyET 
UNITED STATES MAGISTRATC JUDGE 
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Friends of the Wild Risers 
Delivered in person: 7/29/99 
Greg Cook, Regional-Administrator 
EPA Region VI 

Dear Mr. Cook, 

Thank you for coming to New Mexico and meeting with representatives of the environmentaL 
community. Due to previous commitments, I apologize for hot staying for the entire meeting. 

I wish to bring to your attention two major areas of concem for Amigos Bravos: 1) Pollution 
emanating from the Molycorp mine in Questa, and 2) New Mexico's water quahty'standards. 

The Molycorp mine, in Questa;^ 

On February 13, 1998, EPA released a report documenting a direct connection between 
Molycorp's 328 million tons of waste rock and pollution emanating from seeps along the Red 
River. The report also finds that the waste rock constitutes a "point source" of pollution. Over the 
past ten years concemed citizens have requested that EPA issue an NPDES permit for the waste 
rock. All requests haye been denied. On October 1998, Molycorp's NPDES permit for its 
taiUngs faciUty and other mine operations (excluding the waste rock) expired. EPA is presently 
writing up a new permit which we hope will include the waste rock piles. 

Could you please let me know if the new pennit will include the waste rock piles, and when tRe 
permit is sdieduled for release? 

The New Mexico Water Quality.Standards 

The New Mexico State Legislature has passed a statute that exempts irrigation and flood control 
facilities frorh having to meet State water quality standards for temperature, dissolved oxygen, 
sediment and turbiditi. Through the triennial review process, the New Mexico Water QuaJity 
Control Commission is proposing to adopt this statute as part of the State's water quality 
standards. Amigos Bravos contends that the statute is contrary to the federal Clean Water Act and 
therefore the new standards cannot not be approved by EPA. Moreover, proposed changes in the 
State's Antidegradation Policy would downgrade rivers that are currently protected under the 
standards. Current standards specify that: 'Wo degradation shall be allowed in high quality 
waters of designated national arid state monuments, parks arul wildlife refuges including waters 
designated by the' US Congress under the Wild and Scenic Rivers Act, if such degradation would 
impair any ofthe qualities which caused designation ofthese waters, parks and wildlife refuges." 
NMED's proposed new language would remove all these sections of river from existing 
protection. We believe that removing existing protection without undertaking a User Attainability 
Smdy is illegal and therefore the proposed standards must not be-approved by EPA. 

How is EPA proposing to deal with these blatant violations ofthe Clean Water Act? 

I look forward to your response regarding these two questions. 

Sincerely, 

Brian Shields, Executive Director 

PO BOX 238 • TAOS, NEW MEXICO 87571 
T. 505-758-3874 • F. 505-758-7345 

email: hravosffltaos.newmeT.com www.newmeT.com/ainteosbravos 

http://hravosffltaos.newmeT.com
http://www.newmeT.com/ainteosbravos
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May 6. 1997 
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By Facsimile and Federal E^iress 

Mr. Frederick 0 . Humke 
Environmental Engineer 
Permits Branch (6WQ-P) 
U.S. Environmental Protection Agency • Region 6 
1445 Ross Avenue 
Dallas. TX 75202-2733 

Re: Molvcoro's NPDES permit No. NM00223Q6 

Dear Mr. Humke: 

I am writing to ask you to confirm our telephone conversation of this 
morning, in which I asked you to clariiy your April 30, 1997 letter to Mr. Brian 
Shields, which I received on Friday afternoon. I have three specific topics that I 
hope you will address. 

1. Seepage sources described to vou bv Mr. Shields and Mr. Burnett. 
You told me the basis for the statement in your April 30 letter that "...EPA did not 
consider discharges or seepages associated with mine wasterock piles." 
Specifically, Mr. Shields and Mr. Orove Burnett told you that the waste rock piles 
were sources of discrete above-ground seeps from the waste rock piles which 
flowed across the ground surface into the Red River. That was type of seepage 
firom wa8t4< rock piles that you were referring to in yovur letter. (As you will recall, 
EPA did pennit storm water discharges from the waste rock piles in 1993; §ge 
Response to comments, Final Permit Decision re Molycorp, Issues Nos. 2 and 13; 
September 10, 1993.) I would appreciate it if you would confirm that this was the 
type of discrete seepage you were referring to in yô 3X April 30 letter. 

2. Seepage sources that EPA considered in 1993. Second, you told me 
that in 1993 EFA did consider seepage from the waste rock piles at the mine that 
percolated into ground water. The enclosed comments describe the seepage as 
emerging in springs or seeps which then enter the Red River. I would appreciate 
it if you would confirm that in the 1993 permit proceeding EPA considered this 
subject. 

\ 
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CROWELL & M O R I N O LLP 

Mr. Frederick O. Humke 
May 5, 1997 
Page 2 

3. Mine area seepage. In your April 30 letter, you indicated that EPA's 
consideration of seepage (reflected in its Response to Comments, Issue No. 9) 
included both the mine area and the tailings area, but primarily the latter. I am 
enclosing some of the comments to which EPA was responding, to refresh your 
recollection on that subject. I would be appreciative if you could let me know 
whether the major focus of EPA's consideration was the mine area. 

Thank you very much for your help in clarifying the issues raised in your 
April 30. 1997 letter. We need your assistance to set the record straight. 

Sincerely, 

Richard E. Schwartz 

Attomey for Molycorp, Inc. 

£00/£:00d £6t "ON T6T2 S99 t-TS <- SMiyOW "S niHCIOaD 8S:t7T i 6 / S 0 / S 0 
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WASHINOTON, O.C. aOOQ4-gS95 

<sosi ea4-B9oo 
rAC3IMILE i a 0 3 l 6 S S - S I I 6 

ttii^ MxiggiA<̂ £ i^ ttii^UDW 6MtY t6k THE uSti 6lF< t E t i^iviDvAL 
TO WHOM, OR E N n T Y TO WHICH. IT IS ADDRESSED AND MAY CONTAIN 
INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT 
FROM DISCLOSURE UNDER APPLICABLE LAW. Ifthe reader of this measaee 
ia not the intended recipient or the emnlovee or aaent responsihle for delivering this 
message to the intended recipient, vou are herehv notified that anv dissemination, 
distribution, or copying of this communication is prohibited. If vou have received this 
communication in error, please notify us immediately bv telephone (coUectV and 
return the original message to ua at the address fisted above via the U.S. Postal 
Seyy^. 

Thank You. 
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Issue 16 Water Enforcement Division September 1999 

Eighteen petitioners challenged EPA's final effluent 
limitation guidelines (ELGs) for the coastal oil and 
gas producing industry, which were promulgated 
January 15, 1997. Three of the petitions also 
sought review of a NPDES general permit for oil 
and gas producing facilities issued by EPA Region 
6 on January 9, 1995. Petitioners challenged 
EPA's promulgation of zero discharge limits on 
produced water and produced sand, EPA's decision 
to set more lenient limits for coastal facilities in 
Cook Inlet, Alaska, and Region 6's issuance of a 
general permit that banned the discharge of 
produced water from coastal facilities in Texas. 

Texas petitioners asserted that in developing the 
zero discharge limit on produced water in the final 
ELG, EPA relied on a flawed analysis of the 
economic achievability of the limit and the Agency 
based its pollutant reduction estimates on a limited 
and unrepresentative study (the "10-facility study"). 
Petitioners argued that EPA excluded from its 
consideration wells drilled before 1980 and not 
recompleted since then. The court rejected this 
argument, finding that although the fact that EPA 
did not consider pre-1980 wells in this action may 
have had some effect on EPA's analysis, it did not 
rise to the level of an "arbitrary and capricious 
agency action." Rather, the court found that 
because marginally producing wells similar to the 
pre-1980 wells had been adequately represented In 
the Agency's Section 308 survey data, EPA had 
established a rational relationship between its 
decision and the basis for that decision. Similarly, 
the court rejected petitioners arguments regarding 
the 10-facility stuciy, finding that the study only was 
used to estimate pollution reduction benefits. The 
court stated that the "benefit to be achieved from 
adopting a particular pollution control technology is 
not an element of that technology's cost," and found 
that such benefits were not a required part of the 
BAT detenmination. Given this fact, the court 
observed that even serious flaws in the study would 
not have provided "grounds for remanding the zero 
discharge limit." 

Cook Inlet petitioners asserted that in setting the 
zero discharge limit on produced sand, EPA 

improperly refused to consider a "no free oil" 
alternative based on a sand washing treatment 
technology. The court dismissed this argument 
based on the fact that every coastal facility 
surveyed except one was practicing zero discharge 
at the time of the rulemaking, and the Agency had 
considered sand washing and concluded that it was 
not always effective in eliminating pollutants from 
produced sand. 

Alaska petitioners argued that EPA violated the 
CWA when the Agency established different limits 
for Coastal facilities outside Alaska than for those in 
Cook Inlet without establishing Cook Inlet as a 
separate subcategory. The court, however, found 
that EPA had engaged in a permissible construction 
of the CWA because the Agency had appropriately 
balanced the need for nationally uniform standards 
with the need for some flexibility to address one 
group of point sources within a long-established 
category that were "dramatically different from all 
other point sources within that subcategory. 
(Chem. Mfrs. Ass'n v. Natural Resources Defense 
Council. 470 U.S. 116 (1984)). The court found it 
significant that EPA had concluded that due to 
geography and the circumstances of Cook Inlet, the 
cost of complying with zero discharge would have 
been "substantially higher for Cook Inlet facilities." 
Ultimately, the court found that, based on these 

'facts, EPA had sufficient plenary rulemaking 
authority to set different effluent limits for these 
facilities. 

Finally, the court found the challenge to the Region 
6 general pemnit was moot, since even if the pennit 
was remanded the final result would be governed 
by the final ELGs and, thus, the same zero 
discharge standard would be imposed. 

2. Tenth Circuit holds that plaintiff 
cannot use CWA citizen suit 
provisions to challenge a NPDES 
permit that does not address the 
d ischarge of po l lu tan ts to 
groundwater where EPA determined 
during permit renewal that the 

10 



Issue 16 Water Enforcement Division September 1999 

permittee did not need a permit for 
groundwater seepage: 

Notice: Rules of the Tenth Circuit Court of Appeals 
may limit citation to unpublished opinions. Please 
refer to the rule ofthe U.S. Court of Appeals for this 
Circuit (10th Cir. R. 36.3). 

Amigos Bravos v. Molvcorp. 1998 U.S. App. Lexis 
28567 (10th Cir. 1998). 

Plaintiffs, two non-profit corporations whose 
members are interested in protecting New Mexico's 
water resources, brought a citizen suit against 
defendant Molycorp, who operated a molybdenum 
mine that discharged pollutants pursuant to a 
NPDES pemnit into the Red River, alleging that 
pollutants were being leached from waste rock piles 
at defendant's mine and discharged into the Red 
River through groundwater flow, seeps, and 
springs, and that these discharges were not 
authorized under defendant's NPDES permit. The 
district court had previously dismissed plaintiff's 
claims for lack of subject matter jurisdiction, finding 
that such claims should have been brought before 
the court of appeals in connection with defendant's 
pemiit renewal in 1993. 

On appeal, plaintiffs argued that EPA did not follow 
• the procedures necessary to include the discharges 
from the waste rock piles to groundwater in the final 
permit, EPA's response to comments regarding 
groundwater issues pertained to issues other than 
the alleged discharges from the waste rock piles, 
EPA did not take any "action" regarding waste rock 
pile discharges to groundwater because EPA's 
response neither issued, denied, nor required an 
NPDES permit for these discharges, and EPA's 
response to comments on discharges to 
groundwater did not reflect EPA's position on 
groundwater discharges that are hydrologically 
connected to surface waters. The court of 
appeals rejected these arguments and affirmed 
the decision of the district court. The court 
agreed that plaintiffs should have pursued their 
present claims during the permit renewal 

process. The court stated that plaintiff's claims 
were not viable because several- opportunities 
existed for plaintiffs to challenge EPA's decision 
through administrative and judicial review. The 
court noted that plaintiffs could have requested that 
the Regional Administrator grant an evidentiary 
hearing to reconsider or contest the decision, and 
could have petitioned the U.S. Court of Appeals for 
review of that decision. With regard to the plaintiff's 
arguments that EPA focused on groundwater 
issues other than discharges from the waste rock 
piles and, therefore, did not consider the discharges 
at issue, the court found that the issue of waste 
rock drainage was raised in the public comments 
and that EPA addressed this concem by stating that^ 
it understood the concem for possible impact of 
seepage to the Red River, but that groundwater 
seepage was not considered a "point source" under 
the NPDES permitting program but is regulated by 
the State through the New Mexico Environmental 
Department. 

3. District court holds that a NPDES 
storm water permit is not required 
for the construction of farming 
access roads, and that construction 
activities that disturb less than five 
acres and are not part of a larger 
common plan of development, are 
not subject to NPDES permit 
requirements: 

Mamo V. Galiher. 28 F. Supp. 2d 1258 (Dist. Ct. 
Haw., Nov. 25, 1998). 

Plaintiff Na Mamo O 'Aha' Ino brought an action 
under the CWA that alleged that various 
construction activities on defendants' property 
triggered the need for a NPDES stormwater penmit 
and that defendants failed to obtain a dredge and 
fill permit prior to filling a portion of an adjacent 
wetland and stream. The construction activities 
alleged included building a helipad and utility barn, 
creating terraces, erecting water tanks for irrigation, 
storing road building materials, filling wetlands, 
clearing a turnaround area, and constructing, using 
and maintaining access roads. Defendants argued 

1 
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Date Stamped June 5, 1997 

Memorandum 

SUBJECT: Federal District Coun Rulings In Oregon Concerning NPDES Coverage 
Oi Groundwater Discharges And Discharges By Passive Migration 

FROM: Paul Bangser 
Attomey 

THRU: Susan Lepow 
Associate General Counsel 
Water Division (2355) 

TO: Robtit Pe/'̂ iasepe 
Assistant Administrator for Water 4101) 

Two recent decisions by federal district courts in Oregon have reached opposite 
conclusions as to whether the Clean Water Act requires permits for discharges to 
groundwaters that are hydrologically connected to surface waters. These two cases are 
described below and copies of the opinions are attached. In the second case described 
below (Umatilla), the court also held that passive migration of pollutants in the subsoils 
canJae_an Jflngoiiig--dtschafgelc-snbjeet~ta NPDES permitting. These two cases were 
citizen suits in which EPA was not a party, although we now need to decide whether to 
participate as amicus curiae in the appeal of the Umatilla case. 

Background 

As you know, the Clean Water Actjs NPDES permitting program regulates point 
source < '̂scharges to Inavigable waters.k The Act defines Inavigable watersk as Ithe 
waters or the United States, including the territorial seas.k The Actjs legislative h'̂ story 
makes it clear that by these term?, Congress mtended the NPDES program in gei.wiid to 
regulate only discharges to surface waters and not groundwaters. An exception, 
however, under EPAjs interpretation of the Act is that NPDES coverage does extend to 
discharges to groundwaters that have a direct hydrologic connection to surface waters. 

EPA does not have a regulation setting forth this interpretation of the Act. The 
Agency has, however, stated its position on this issue in a number of places. First, there 
are at least three preambles in which EPA has interpreted CWA coverage to extend to 
hydrologically connected groundwaters. See 58 Fed. Reg. 7610, 7623, 7631 (Feb. 8, 
1993) (general permit for CAFOs); 56 Fed. Reg. 64892 (Dec. 12, 1991) (water quality 
standards regulation); 55 Fed. Reg. 47990, 47997 (Nov. 16, 1990) (stormwater permit 
application regulations). In one, EPA explained that the affected groundwaters are not 
themselves Iwaters of the United Statesk but discharges to these groundwaters are 
regulated because they are effectively discharges to the directly connected surface waters. 



56 Fed. Reg. 64892. EPA also stated its position on the groundwater issue in the Office 
of Waterjs December, 1995 guidance manual on concentrated animal feeding operations. 
There are also KegionaJ enforcement actions thsr have been based on this ii..erpretation 
of the Act, and apparently there are also various letters from the Regions to the 
regulated community stating EPAjs position. 

A number of federal couit decisions in citizen suits have addressed the issue of 
discharges to surface waters via groundwater. The majority of these cases, including 
cases within the Ninth Circuit (which includes Oregon), have found in favor of NPDES 
jurisdiction over such discharges, e.g.. Washington Wilderness Coalition v. Hecla Mining 
Co.. 870 F.S. 983, 990 (E.D. Wash. 1994); Sierra Club v. Colorado Refining Co.. 838 F.S. 
1428, 1433-34 (D. Colo. 1993); MESS v. Weinberger. 707 F.S. 1182, 1195-96 (E.D. Cal. 
1988). A few cases have found against jurisdiction, e.g..Kelly v. U.S., 618 F.S. 1103, 
1106-07 (W.D. lich. 1985); Village ofOconomowoc Lake v. Davton I-ddson Corp.. 24 
F.3d 962, 965 Ĉ th Cir. 1994). The two recent decisions desf""*>ed below are the latest 
additions to this body of case law. 

Recent Court Rulings 

Friends of the Coast Fork -- CWA Does Cover Hydrologically Connected 
Groundwater. On January 31, 1997, Magistrate Judge Coffin ofthe federal district 
court, District of Oregon issued a decision finding that the Act does reach discharges to 
hydrologically connected groundwaters. Friends of the Coast Fork v. County of Lane. 
Oregon. No. 95-6105-TC. This case involved a creek that ran across one portion of a 
landfill site. The court made a factual finding that groundwater that contained leachate 
from the landfilljs garbage pile and lagoons had reached the surface waters of the creek 
through a hydrologic connection. Without any discussion or elaboration, the court found 
as a legal matter that these discharges (without .in NPDES permit) violated the CWA. 

Umatilla -- CWA Does Not Cover Hydrologically Connect̂ ^d Groundwater. On 
April 9, 1997, Judge Robert E. Jones, also ofthe federal district court, D':t. .;t of 
Oregon reached the opposite conclusion. He ruled that the Clean Water Act does not 
govern discharges to groundwater, even if the groundwater is hydrologically connected to 
a nearby surface water. Umatilla Waterquality Protective Association v. Smith Frozen 
Foods. No. 956-657-AS. Umatilla involved the leaching of pollutants from an unlined 
lagoon to groundwaters. According to the company, its discharge of wastewater to the 
unlined lagoon was allowed under the State of Oregon]s (non-NPDES) permit. Some of 
the wastewater seeped into the soils and then to the groundwater. The company 
conceded that these discharges ultimately reached a nearby creek. In 1986, the company 
and the State entered into an agreement under which the company excavated the 
unlined lagoon to build new lined ones. Some residues, however, were left in the deeper 
soils beneath the new lagoon. Plaintiffs claimed that the residues from the old lagoon 
continue to migrate through the soils and groundwaters to the creek and require an 



NPDES permit. Plaintiffs also claimed that pollutants are currently leaching from the 
new lagoons to the groundwaters and surface waters. 

Judge Jones looked at the CWAjs language and legislative history and found that 
they call for groundwater discharges to be excluded from NPDES coverage. Further, the 
Judge noted, Oregon has clearly interpreted '.s authorized program for over two decades 
not to reach groundwater discharges, and EPA in its oversight role has not objected to 
that interpretation. Moreover, he found, EPA has offered no Iformal or consistent 
interpretationk of its own that would subject certain groundwater discharges to the 
NPDES permitting program (p. 15). Instead, the Judge observed that EPA has issued 
only one brief statement in a 1991 preamble claiming jurisdiction over surface water 
discharges via groundwater. (He apparently was unaware of the other instances noted 
above in which EPA has expressed this position.) On the other hand, EPA issued two 
regulatory interpretations and one General Counseljs opinion in the 1970's r'̂ stricting the 
\gencvjs authority ^/er groundwater discha'-pcb. In light of all these factors, the Judge 

ruled that CWA coverage does not extend to ao^ discharges to groundwatcis. The 
Judge stated, however, that if EPA were to issue a new interpretation that explicitly 
brings groundwaters with a hydrologic connection to surface waters within the Actjs 
jurisdiction, he would give deference to that interpretation (p. 17, n.2). 

Passive Migration Issue. Judge Jones decided one additional issue in Umatilla 
that should be noted. The Judge is allowing the plaintiffs to request immediate review 
of his decision by the Ninth Circuit (even though the district court case is not yet 
concluded). If the Ninth Circuit accepts the appeal, it might reverse the district courtjs 
holding on the groundwater issue. Therefore, Judge Jones also ruled on the following: 
If NPDES jurisdiction does encompass groundwater discharges to surface waters, does 
the continuing Ipassive migrationk to the waters of pollutants that leached into the 
subsoils from the old lagoon constitute an Icngoing discharge,k which is one of the 
prerequisites for citizens to bring suit? The Judge held that does. Hv. found that 
whether there is an ongoing violation depends only on whether pollutants are continuing 
to reach n wigable '̂̂ .̂e md it 1 .levan. that the discharger is no longer aĉ .̂n? 
pollutants to the point source itself (pages 18-25). 

Defendants have criticized this part of the decision as one that could affect 
numerous entities whose activities (including wholly past ones) affect groundwater but 
who have not historically been required to obtain NPDES permits. They believe this 
decision could lead to a type of retroactive liability for such parties. 

Conclusion 

The Ninth Circuit has not yet accepted an appeal of Umatilla but is likely to do 
so soon and to set a briefing schedule. In the meantime, we will be discussing with your 
office and the Department of Justice whether to participate as an amicus party in this 
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appeal. (We are unaware of any appeal being taken in the Friends of the Coast Fork 
case. We will investigate and let you know if there is an appeal.) 

Also, as noted, the district coun in Umatilla seems to have invited EPA to issue a 
formal interpretation on the issue of discharges to surface waters via hydrologically 
connected groundwaters. The court stated it would defer to an agency interpretation on 
this matter if a clear one existed, and your office therefore may want to issue one. OGC 
would be glad to work with your office to determine what form this interpretation would 
need to take (e.g., a new interpretive rule or guidance, an addition to an existing 
rulemaking, a simple letter, etc.) 

If you have any questions, please call Susan Lepow at 260-7696 or Paul Bangser 
at 260-7630. 

Actachmeiits 

cc: Jon Cannon 
Scott Fulton 
Bob Dreher 
Lisa Friedman 
Michael Cook 
Jim Pendergast 
Gary Hudiburgh 
Brian Maas 
Ivan DeLoatch 
Joe Theis 
Water Management Division Directors, Regions I-X (via e-mail) 
Regional Counsels, Regions I-X (via e-mail) 
ORC Water Branch Chiefs, Region I-X (via e-mail) 
Water Attomeys (v'a e-m?»'l) 



EPA's RESPONSE TO 
Molycorp, Inc. comments on the EP.A 

Report on the Probable Hydroiogical Coniieciioii at iiie Muiylcorp Mine site, Mvl 

In response lo a request for ieciuiical assistance iiom lhe Nalionai Pollution Discharge Eiiininiiiion 
Systems (NPDES) Peimits Branch, the Ground Water Center of Excellence (GWCE) renewed 
several tectmical repoits to delcmiiiic; if Molycoip iiiiiiiiig aclivifie.s, al its mine site and lailiiigs 
ponds al Questa. New Mexico, are a source of Red River contamination through a ground water 
hydrological connection. Tlie "Report on Ilydrologicai Connection Associated v̂ -ith Molycorp 
Mining Activity'. Questa. NM" (the Report) was finalized and delivered to the NPDES Pennils 
Branch on Februaî ^ 13, 1998. The Rejjoil found that Molycorp is one of tlie most probable 
sources for low pH and hjgji metals concentianons in the giound water thai is delivered to the Red 
River. EPA received Molycorp's response to the Report (letter dated September 15. 1998) on 
September 21, 1998. The following is EPA's response to Moiycoq/s September 15. 1998 letter. 

Molycorp has divided iis response to the Report into two sections: Substantive issues and Specurc 
Corrections. 'ITie following is EP.A.'s response to com.menfs in e.nch section. 

SUBSTANTrVE ISSLfES: 

Item 1. page 1, second paragr;iph: 

Molycoip stales that its represenla lives asked Mr. Abshire (author ofthe Report) about the 
"may be viewed as a conduit" statement in tlic later part of tlic Executive Summary. 
Abshire was not asked, he oftered the inJbmialion to Molycorp tor claiilicalion. Molycoip 
also states that the statement was urged upon Abshire. No person or penjcns urged 
Abshire in any way. The statement "may be viewed" was used because, apparently, 
concemed consen/ation groups Adew a hydrological connection as a conduit. 

Item 2, page 2, third paragiaph: 

Molycorji contends that the Report neglects the impact of undevgroiind mine de-watenjig 
on surface watei- and giouiid water flows. EPA contends that no Molycorp study hiW 
indicated that surface water has been afTected by mine de-watering. In adriilion. several 
areas ofthe Repoit (e.g., page 14, 18, 19, 20, 21, and 22) indicate that de-watering does 
not affect the shallow aquifer considered by EPA lo be lhe conduit for low pH and high 
metals transpoit to the Red Rrv̂ cr. 

Item 3, page 2, fouith paragraph: 

Molycorp states that a large cone of depression is formed due to Lhe caved area and that nc 
water will reach the river due to the caved area being al a iower elevation than tiie river. 
No Motycorp or other study'ieport reA êwed by F.P.A discussed or recognized the caved 
area as generating a large cone of depression. Only lhe Report discussed a probable cone 
of depres.sion cairiied hy the discli.irge of water down the caved area into the undergiound 
mine. However, in the response leller, it appeals thai MoJycuip now cuiisiJeis tlie caved 



aiea, and its vertical comieclion to the undergiound mine, as causing a Luge cone of 
depression. It is improbable that th.e total depth to the imdeiground workings, fi'om the 
surface expression ofthe caved area, uiclales lhe poieiitiornelric surface. Il is veiy 
improbable that the total sfratigianjiic section, from surface to liie underground workings, 
would be uniformly shattered an equal distance laterally as veilically for a large cone to 
develop. Thickness and permeability (transmis.sivity) ofthe water bearing formations 
dictates tlie radius (size) of a cone of depression. Tlic controlling factors for defining the 
potentiometric surface within the vicinity ofthe caved area are described at the bottom of 
page 14 of tlie Repoit. In support ofthe Reports's findings, the Molycoip contractor 
South Pass Resources, Inc. (.SPRi) (April 21. 1995) states that mounding ofthe waler table 
surface in the \'icinity ofthe caved area may direct ground water to the river via Ihe valley 
fill aquifer (see page 14 ofthe Report). 

Item 4, pag62, last paragraph: 

Molycoip stales thai water balance sixiuies indicate that 313 gallons per minute of water 
will How into (he underground workings from an area of 2,300 acres. This rale would be 
supplied by mnoff, infiltiatioii, and seepage. Molycorp considers virtually all ofthe vvatei" 
within a large portion ofthe mine area to be directed lo the underground mine workings: 
and therefore, away from the Red iivci-. T-lowcvcr, scleral Molycorp repoits of iJSGS 
studies indicate thai the Red River is a gaining sireatn wilhin the reach adjacenl to the mine 
propert>' (page 21 ofthe Report, specifically the SPRI .Vpn! 21, 1995 sliilement on post-
1994 de-watering). No tiansmissivitv values liave been determined tor the tbnnanons or 
deep flows wilhin Ihe 2,300 acre area of Ihc mine lo support Ihc w;!lei' balance values 
reported by Molycorp. As slated in Item 2 above, tiie «.eporl considers liie siiaiiow vaiiey 
fill aquifer, wliich is apparently unaffected to some degi-ee by (he de-walering oltiic mitie, 
as the most probable conduit lo the Red River. In addiiiun, noi considering liie volumes of 
ground water enlering the river system from, below the river water level, many ŷ lsible higli 
discharge seeps, which are supplied by giounu water, e.'dsi vviihin ihe reach aujaceui io tiie 
mine properly, indicating a large area of ground water supply. 

Item 5, page 3, first paragraph: 

Granted, natural discontinuities (iractures) can exist in a clay layer. However. Molycoip 
has not presented clay core data lo support its view. Fractures apparent!}' do not exist m 
the immediate area of the monitor wells at die mine site. Following the drilling of monitor 
well (N'fW) No. 13, lhe \'alley ftll was saturated vAvic the bedrock aquifer v,'as found to be 
dr>' (see page 21 ofthe Report). IViany continuous higli discharge seeps exist within the 
reach adjacenl to the mine propert>', ».vliich indicates a large area of ground water supply. 
In addition, tiie giound water samples, Iiom ilie shallow aquifer, indicate low pH and higii 
metals content in areas down gradient of and a great distance from the probable sources. 
Tliis indicates tliat the ground waiei transports these consiituenis from ihe probable sources 
to the Red River titrougli a laterally continuous aquifer. Springs e.xisi at the upper 
elevations, which arc within tVIolycoip's cone of depression limits. Therefore, at lea.st one 



shallow aquifer uansporls giound waler down gradient; and lliereiore, iis walei^ aie not 
captured by the cone of depression, which would be hundreds lo thousands of feet below 
the spring using Molycoip's cone oi depression outline. 

Il is unlikely that tlie straligiaphic material, from tJie surface to tlie mine depili and fiom the 
rivei" lo the ground water divide has been tiacttired to such a degiee that it has affected the 
confining capabilities of the shallow^ aquitards solely due to underground mining as 
Molycoip contends. Molycoip slates that: due to discontinuities in Ihe clay layer below the 
valley fill, dissoh/ed constituent transport to the tiver through the fill is unliKel>'. However, 
monitor well water quality analysis has detemiined that acidic, dissolved metal waters are in 
the upper valley fill. 

Molycorp also states that the upper valley fill does not contain an independent aquifer. 
However, MW-13 found Jie shaiiow aquifer satuiaied and ilie bedrock aquifer diy, 
indicating separation. In addition, Molycorp's letter at page 3 paragraph 3 contradicts 
Molycorp '̂s contention llial no shaiiow aquifer e.vLsls by agreeing thai iJie fan delta deposiis 
can redirect ground water flow. 

Molyeoqi believes that ground waler transnt)rt through the valley till would be unlikely 
whether or not the cone of depression underlay the \ailcy fill. Molycoip lias neglected to 
con.sider the numerous acidic, dissolved metals seeps adjacenl to the mine site. However, 
coasidcring that Molycoip is conect in il.s contention that the subsurface, from surface fo 
the underground mine level, acts as one aquifer: dissolved metals from the most probable 
sources would still move down gradient along a combination of mountain and river relief to 
the river. 

Item 6, page 3, second paragiaph: 

Molycorp contends that pulse loading is the cause foi' Red River degiadiition. Tue priinaiy 
EPA NPDES concern is the seep disdiarge to the river, not Ihe rivei's overall health. In 
addition lo the discharge of dissolved metals, many seeps adjacent lo ihe mine site deposii 
aluminum precipitate onto the river bed. Therefore, the seep is a direct source of metals to 
the Red River, 

Molycorp states that it has controlled storm water runoff at the mine site through a surface 
water mn otf capmre system: and therefore, large sediment loading (wliich Molycoip 
implies is the only source of river metals concentrations) tc (he river comes from up river at 
areas such as Hanson Creek. However, river water analysis for sulfates has indicated thai 
the source for Red River metals concentrations exists within the Molycoip mJne boundaiy. 
SPRI (April 21, 1995; page5) suiies tlial "*Vnalytical resuiis of water qualiiy sampling along 
and adjacent to the Red PJver indicates both natural and mine-related seepage affect the 
water quiility ofthe Red River." 

Item 7, page 3, tliird paragiaph: 
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Molycorp cites page 19 to 20 ofthe Report in support ofits conleniiou thai the fan delta 
deposits act as conduits lo transport gi'ound water far down gradient of Ihe source. 
Molycorp apparency agrees ihai ihe fan deila deposiis (valley till) can icdiicci giounu 
water flow. However, Molycoip's conlenlion that valley fill aquifer ground waler is 
transpoiled far down gradient is inconcct. The Red River fan delta deposits aie not iaige 
enough to redirect valley fill ground water lo the extent that Molycoip implies. Ground 
water flow within the fi'actured bedrock may bc diiccted far down river, liowcvcr, not the 
upper valley fill giound watei'. 

Item 8, page 3, fourth paragiapii: 

Molycoip stales that seep fiow within the mine property' has decreased and that this 
reduction in discharge is probably due to a combination of mine de-wateiiiig and Ihe 
pumping of die Columbine supply weiis which are located on Iviolycoip mine site propeity. 
The Columbine well Ls completed in the valley fill aquifer. Therefore, Molycoip 
apparenily agiees llial die valley nil supplies giound waiei to iha seeps adjacent io tiic mine 
site. In addition, all reports reviewed by EPA indicate that minor changes in Red River 
discharge rates are most piobably due to precipitation and tlial clianges are not drainatic. 
SPRI (April. 1995) states that post-1994 de-watering ofthe new iindei- ground mine 
workings showed no noticeable effect on tlic rates of gi"ound water recharge to tlic Red 
River in the vicinit\' of the mine and that most of the ground water recharge to the river 
may have come from the upper part ofthe ground water s}'.stem (e.g., valley fill aquifer). 
Molycorp states that seep discharge rates have decreased. However, tlie New Mexico 
Emironment Department (KnV'IED) has stated that subsequent field trips to the mine site 
has revealed that new seeps continually develop along the river. 

Item 9, page 3, lifitli pai'agraph: 

Molycorp Ls conect, no one has ever done a mass balance comparing storni water and 
ground waler contributions of conslittients to the river. However, Molycoip has ]ireviously 
stated that its surface water runoff collection .syiitem captures tlie niajoiiiV ofthe suilace 
water wilhin the mine site. Therefore, the seep discharge of ground water with low pH 
and liigli metals conccnlratioris Ls the major discharge to the river. 

Item 10, page 4, first paragraph: 

Seep, spring and giound water analysis has shown llial allhougli altenuatioii Ls a minor 
factor in water quality'; analysis of Waste .Rock Dump (WRD), erosional scar, ground 
water and seep dtscharge has sliowii iiiai ilie sources (WRDs and erosional scars) have the 
potential to deliver low pH, high metals concentrations lo ground water and thai gi-ound 
water traaspoits high nietaLs concentrations to seeps wliich discharge to the Red River. 



Tlie Steffen Robertson and Kirsten (SRK) report (page 10) states ihai '...iiie neutiaiizafiun 
potential and sulfate, acidity and m.etal attenualing capacity of seepage and surface water 
flow paths have been consumed." 

Item 11, page 4, second paragiaph: 

EPA stands corrected; the Moty tunnel is not a route of contamination because Molycoip 
has found that no walei- exists behind the cement plug. However, EPA does not 
understand Mol}'corp's <jtatement "...no .significant buildup." 

Item 12, page 4, Ihiid paragraph: 

Molycorp states that the Sugar Shack WRD catchment basins are unlikely sources of 
dissolved constituents lo the Red River. If tliis is so, Uien die catchment basins are not 
needed. If there is no accumulation of mnoff in these basins as Molycorp contends, then 
Ihere is a greater volume of low pII and metals conccntialions ueiivered io llie underlying 
aquifeî s because all the precipiiation enters the WRD and moves downward lo tlie aquifer 
(i.e., no runoff from WRD). In addition, if most of llie accumulated water evaporates as 
Molycorp assumes, this would leave behind a concentrated metals soup, which would 
move further down with each subsequent rain event to eventually enter the groimd water 
system below. 

Item 13, page 4, fourtJi paragraph: 

Molycoip states that natural seeps occur botii on the nortii and south sides of the river. 
The NN'IED stales that seeps occur only on the north side ofthe river at the mine sits. The 
objective is to deteitnine where tlie most numerous and acidic, Jiigii metai seeps exist. It 
appears that the NN/ffiD considers Ihese to exist on the north side ofthe river. .A.pparent!y, 
acidic liigii metais seeps e.vist only on ilie norlii side of Uie ri\'er because sampling has 
shown that the inflow from Columlnne Creek, whjch exists on the souih side of R.ed River, 
improves Red River Water qualiiy. Tliis indicates thai ihere is a good probabiUty thai 
Columbine Creek does not contain acidic seeps. 

Molycoip also stales that storage of waler wilhin the WRD and subsequent evaporation 
may decrease ground water recharge. This is incoirect. Tlie WT^D's unconsolidated 
nature allows gieater infiltration rates, and tlierefore, less evaporation. 

Item 14, page 4, fifth paragraph: 

Previously completed and tested monitor wells do noi agiee with Molycoip's conieniion 
that the upper vaUey fill aquifer is unsaturated. 

Item 15, page 4, sixth paragraph: 



The only reference to a biological study williin the Report is in the second paragraph of 
page 3 (New Me.xico Department of Game and FLsh), all other references on this page are 
to melals concentialions. Tlie piimary issue relative lo ilie NTDES Progiam is llie seep 
discharge, not (he overall health of the river. ' c r ' j 

Item 16. page 5. second paragraph: 

EPA response is similar lo Item 15 above. 

SPECIFIC CORRECTIONS: 

Bullet 1, page 6: 

EPA stands corrected; Molycorp slates that the |)oiids have no ARD. However, lhe pond 
waters are derived from Ihe collection of spiing discharge and runoff from, witiiin the mine 
site. This, and several other conunenls in supplied reports, indicated thai iliis collected 
water, which is redirected to the underground mine vvorkings for milling operations, 
consisted of low pH and higli metals concentiations (i.e., .AJvD). iviolylcorp stated that 
mnoff and sediment loading lo the river were the primaiy caases of river degiadation: it 
also indicated tliat mnoff and seep water from the WUDs and erosional scars was also 
collected (through capture basins and drawdown caused by mine dewatering) and 
redii-ected to the underground mine. If this is the case, it was assumed that the collected 
and redirected mnoff" and spring discharge had the characteristic ARD. hi addition, tf all 
mnoff is collected, the onlj' possible conduit from the source to the acid, liigli metals seeps 
is the groundwater (in lieu of the surface water entering to ground water at a point between 
the source and seeps). 

Bullet 2, page 6: 

EPA believed the chimney drains to be more in line with a french drain. However. 
Molycorp has clarified a chimney drain's function. 

Bullet 3, page 6: 

Molycoip is conect, the mine rhyolite does not consist primaiily of the mineral p>'rile. The 
bottom paragraph of page 15 ofthe Report is misleading; die statement is witiiin a 
paragraph which discusses the acid generating sulfide minerals. 'Hierefore, EPA's 
statement should have read "one ofthe primary sulfide minerals." 

Bullet 4, page 6: 

It is agieed lliai erosional features are gradient dependent and ihai they can consist of 
different rock types. However, all reports reviewed on whole rock analysis within the area 
indicate that the acidic watersi needed to transport high metals conceiiiralions io the 



underlying aquifers ii generated piiniiuily vvitiun the rhyoUlic erosional scars and WRDs. 

Bullet 5, page 6: 

Tliat was the point. Sample CCS-2 was utilized as tlie backgiound sample to shovv that Hie 
rhyobtic material was the primaiy contaminant source. 

Bullet 6, page 6: 

Molycorp is correct. The diffusive and dispersive nature of a constituent in giound water 
would yield a mixuig zone. The statement should not have used the word "ground water", 
and should have been ciaiified to indicate this weii is screened in a pyritic andesite bedrock 
(possibfy extreme^ low flow rates), and that the sample may have been taken from an un-
pui'ged monitor well (i.e., longer residence lime) willi inflow fi'om a sliailower member. 
However, Molycorp may have misinterpreted EP.A's concept of residence tim.e; 
considering iliai tiiere is in fad a gi eaier concenlraiion of meials ai diis location iiidicaies 
that dissolution is moving to chemical eqiiililxium. Fliis occurs because the unsaluraled 
ground water, at tills location, iemaiiis on tlie niiiicial surface for a gieater time (ielatively 
low ground water velocity); i.e., gieater residence time. 

Bullet 7, page 6: 

Molycorp slates that EPA is incorrect in its statement that the rhyoiiiic erosional scar is a 
brecciated rock, which is easily eroded due to a lack of cementation and its higHy fractured 
nature. EPA agrees that the rhyolitic erosional scar may not be higtiiy fraciiued. Several 
diilled holes witiiin erosional scars confinn this 3ssum,ption (see page 17 ofthe Report; and 
SPRI, Apiil 21, 1995, page B-2). However, EPA has not had access lo the rock mateiiai 
to make a i^sua! analysis. EPA found a description of the rhyolite on page 23 ofthe SPJ<. 
report. 

CONCLUSIONS: 

It must be remembered thai an area of weailiering and o:ddaiion and hydialion is required to 
generate the low pH waters to dissolve the melals and transport them lo the river, and IhereJore. 
the saturated aquifers do not have the potential to generate dissohed metals, ll has been .shown by 
sample analysis thai tlie alluvium does not have tlie potential to generate tJie low acidic waters 
found in ground water samples. However, it has been shown that the e.xposcd rhyolitic ercsional 
scars and the WRD material do generate acidic waters. These acid generating areas oniy exist up 
giadient of the Red River. Therefore, logic dictates that (he acidic m.etal laden monitor well 
ground water samples and seeps, vviiich are down gradient of liie probable sources, must receive 
waters from ground water which once flowed below these sources. Even if one onh,' considers the 
aquifers above llie basement as acting as one aquifer, giounu water will still fiow io the river. 
SPRJ states that the basement has low liydraulic condiictivity; considering that tbe valley fill aquifer 
lias much greater hydraulic conduciiviiy, tliis conclusion supports EFA's couieiiiiou tliat (lie valley 



fill alluvium, with a gradient fiom the souice down to liic river, deiivei-s die acidic, metal laden 
ground water lo the river. 

Cabin Springs seep (alluvium appi'oximalely 30 (eel high and 6 feet wide) is flanked 
by outcrops. However, tlie seep exists witiiin and at tJie base of tlie allmium, witli no ground 
water seeiis noticeable fi"om the outcrop. Iliis is additional support that tlie alluvium has a higher 
permcabilit}' tlian the more consolidated basement material and is the conduit between tlic sources 
and the acidic liigli metals seeps. 

Top of WRDs is flat but exposed erosional scars are steep. Therefore, greater infiltration capacity, 
and therefore, ^ealer acidic leachjng capacity,' m ̂ ?/RD5 and less in erosional scare. 

Taking into consideration that the upper aquifers are not sealed and the bedrock is fractured, the 
contaminated ground water can slili reach die river by going down gradient of ilie mouiiUiiiis and 
then alons stril̂ e with the river until it out fl-ows from below the river into it 

Background shows that mine to river is liigli in acidic nieials due to soujce(s) witiiin mine area. 
All agiee that erosional scars and WRD material generate acidic metals. 
Logically, WRDs are flat at tlie surface allowing more infiltiation than the steep sided erosional 
scars, and the acid generating material and the repose of the Iragmenls in WRDs presents more 
surface area to w^eathering than the more consolidated erosional scans. 

In support of its contention that erosional scars are the source for the ri\'er contaminants, Molj'corp 
contractors state, through groundwater/seep sample collection, that ijie Hanson Creek seeps and 
groundwater has high concentrations of metais and low ph. lliis shows that the shallow 
groimdwater, from scar seepage, is moving lo tlie river along die shallow aquifers, and is deiiveiing 
metals to the surface watei". Therefore, Molycoip's contradicts its earlier contention that shallow 
giound waler is not moving to Uie river. 



From: STEPHEN HOFFMAN ' 
To: DCWICOl.IN("Ryland.Renea@epamail.epa.gov") 
Date: 11/10/99 8:58am 
Subject: Molycorp -Reply 

I had our inhouse minerals geologist, Bill Schoenborn, review the report 
entitled , Geochemcistry of the Red River Stream System before and after 
Open-Pit Mining, Questa Area, Taos County, New Mexico prepared for the New 
mexcio Offcie of natural Resources trustees. His review follows: 

The investigation measured and compared the effects of weathering and metals 
transport on the Red River stream system at seven key sites along the stream 
in areas of both natural mineralzation and mine dumps. 

Analyzed stream and water sediments for a 1-year period of field study. 

Evaluated the effects of weathering on natural exposures of mineralized rock, 
as well as the effects of mining operations and mine dumps. 

Also compared patterns in the distribution of metals in the stream system and 
invertebrate fauna living within stream sediments. 

Important Conclusions (italics mine): 

Geochemical results are in agreement with those of previous investigations, 
which i n d i c a t e a s i g n i f i c a n t i n c r e a s e in metal load ing in reaches of the 
stream t h a t a r e ad jacent and downstream from the mine dumps. 

Although concentrations of metals in stream waters adjacent to natural areas 
of mineralized rock (scars) increase measureably above background during 
baseflow conditions (e.g. Zn increased during winter months from <2 ug/L to 
-50 ug/L downstream from scars), i n reaches below mine dumps, metal load ings 
can i n c r e a s e by n e a r l y an o rde r of magnitude above above c o n c e n t r a t i o n s found 
downstream of s c a r a r e a s (Zn inc rea sed to 413 ug/L downstream of mine dumps). 

increases in metals, including total aluminum, and dissolved nickel 
and zinc, occurs about midway through the mine-disturbed area, 
downstream from areas receiving drainage from waste rock 
dumps. 

A census of invertebrates indicates changes in population and diversity that 
are consistent with upstream and downstream changes in metal concentrations, 
with reduced sub-bottom fauna in the reach below the mine dumps. 

Bill and I agree that this report clearly indicates that mining has increased 
metals loading down gradient--just becuase ground water standards are exceeded 
up gradient does not negate the fact that standards are violated down gradient 
many orders of magnitude. since we are not biologists we really can not 
comment on biological impacts. If you need us to back you up on this just 
ask--You may also want to contact Larry Eccles in our Vegas office at 
702-798-2385-he recently completed a report "Characterization of Mine 
Leachates and the Development of a ground Water Monitoring Strategy fro Mine 
sites" which looks at the problem you have in Questa--how much is the mine 
contributing to overal metl loadings--

mailto:Ryland.Renea@epamail.epa.gov


From: STEPHEN HOFFMAN 
To: RTPMAINHUB:R6DAL00:R6DAL03.R6WATLAN(WILSON-JS) 
Date: 11/10/99 9:24am 
Subject: Your E-mail on Molycorp -Reply 

USGS did some fingerprinting at the Sumittville mine for Region 8--contact Jim 
Dunn there and he can tell you who at USGS's Geochemistry center in Dever 
worked on that site, you also want to contact Larry Eccles in our Vegas lab 
at 702-798-2385--he completed a 4 year study and developed a method to finger 
print mine drainage--report is titled Characterization of mine Leachate and 
the Development of a Ground Water Monitoring strategy for Mines--



-rx 

From: <Kiehn.OrvilleSepamail.epa.gov> 
To: R6DAL02.R6SUPER(AISLING-KATHLEEN) 
Date: 10/25/99 9:42am 

Subject: Re: Moly Is anyone working on this now? -Reply 

Our ground water specialists Jim Dunn, Mike Wireman & Rich Muza have been in 
contact with the State of New Mexico 
and have been involved both in site visits and instruction. Jim Dunn is on 
travel to Africa but oh his return could advise an update of R8's assistance 
to 
NM. (James Dunn 303-312-6573, Mike Wireman 303-312-6719) . 

Chris Mann of the State of New Mexico Ground Water Quality Group has contacted 
me for reclamation bonding , analysis and procedures information. Based on 
preliminary research of the available literature and that which is in personal 
files, I have recommended as a primer to Chris the U.S. Bureau of 
Mines-Spokane 
WFOC Heaprec for cyanide heap leach reclamation performance bond 
determinations 
and the USBM Lotus Version 1.02 software. Chris has the USBM IC, the hard copy 
discussion and I am in the process of sending him the Lotus diskette. 

Several of the states also have proprietary reclamation procedural and costing 
programs for dirt moving, some of which are based on the out-of-date Office of 
Surface Mining "Handbook for calculation of Reclamation Bond Amounts" or on 
internal procedures. In this regard, and as only one example, the State of 
Montana has experienced significant problems in applying the OSM (coal) 
reclamation bonding procedures at the Zortman and Landusky mines. Based on my 
review of some of the dirt moving problems experienced here in Colorado and in 
Montana, the OSM dirt moving costing, which presently does not include water 
management and water treatment costing, should only be applied using expert 
analysis coupled with completed detail engineering of quantities and direct 
costs so that all of the appropriate indirect costs and an appropriate 
analysis 
of item and overall contingencies can be determined. 

Also, as an update on our Federal Mining Dialogue-Financial Assurance 
reclamation dirt moving bonding (and water management/water treatment) 
bonding 
evaluation, organized for purposes of reducing U.S. Government hard rock mine 
sites liabilities, I have forwarded, for review purposes, a bibliography of 88 
financial evalution/bond calculation references to our Federal task/work group 
members responsible for the costing/cost engineering aspects of compiling a 
"source book". Our leadership includes representatives from the BLM, EPA, DOl, 
USDA/USFS and is headed by George DaBai of the BLM. Presently we are at odds 
with BLM as to the inclusion of water management/water treatment costs in the 
sourcebook. It will be included, possibly over BLM's objection, one way or 
another, even if it is an appendix or an addendum. 



••'V 

CC: R6DAL02.R6SUPER(TRAVIS-PAMELA,BOYDSTON-MICHAEL),RT. 



USDA FOREST SERVICE SOUTHWESTERN REGION 

Current Status of New Mexico CERCLA Projects-December 14.1999 

Nacimiento Mine Site; Santa Fe National Forest; Cuba, New Mexico: 

Mixed Land Ownership-
NM State Land Office (NMSLO), Private, and USDA FOREST SERVICE 
Agencies Involved-
NM Environment Department, NMSLO, USDA FOREST SERVICE, Environmental 
Protection Agency Region 6, U.S. Fish and Wildlife. 

Kirk Minckler, USDA Office ofthe General Counsel, (303) 275-5549, and Arnold 
Rosenthal, Department of Justice, are working on an MOU with EPA, Pam Travis, 
attomey. The purpose ofthe MOU is to establish the Forest Service as the lead agency so 
that the FS may conduct work on the private land. The FS does not have jurisdiction on 
the private land so it does not have the authority to operate outside its jurisdiction. 

Kirk is also working with NM State Land Office, Kelly Brooks, attomey, to complete the 
Joint Powers Agreement between the FS and NMSLO. This is almost done. 

These two documents must be in place before we can proceed with negotiations for an 
Engineering Evaluation/Cost Analysis (EE/CA). 

Kirk wall conduct a thorough research ofthe PRP study and report to the FS ofthe next 
step with the PRP issue. 

On August 5,1999, the site was split into two operable units: Surface Removal Action 
and Groimdwater Remedial Action. 

NMED Counsel is pursuing LTI/Signorello in a lawsuit due to their violation ofthe 
Discharge Permit issued in 1983. 

San Mateo Uranium Mine; Cibola National Forest; Grants, New Mexico: 

This is an inactive uranium mine. There is a fair amoimt of radioactivity at the site. The 
next step is the development ofthe ARARs and the EE/CA. This is a docketed site. 

On October 21,1999, Kirk Minckler, Bobbi Baca, and Maria McGaha met wdth the PRPs 
in Denver, CO to discuss the possibility of entering into an AOC for the performance of 
the EE/CA. As a result, a Technical Committee (TC) was assembled to further evaluate 
the risks, the ARARs, and the cleanup levels for the site. The TC is currently working on 
these efforts. Technical contacts have been established with EPA Region 6 and 8 in an 
attempt to research and determine the cleanup levels for the site. The USDA FOREST 
SERVICE, NMED, and the PRPs will meet on January 7,2000 to present and discuss the 



objectives and potential altematives for cleanup ofthe site. The timeline for this site is as 
follows: 
January 2000: PRPs develop a workplan for the EE/CA 
February 2000: AOC is signed by USDA FOREST SERVICE and the PRPs. 
April 2000: Complete EE/CA, and begin the Action Memo 
Fall 2000: Begin cleanup. 

Red River (Bitter & Pioneer Creeks, Hansen, Hot-n-Tot drainages; Carson NF; 
Taos, New Mexico: 

This is a watershed approach to addressing impacts from inactive mines. A Removal 
Preliminary Assessment is almost done. The Sampling and Analysis was done this past 
summer. NMED is currently working on this site. 

Silver Creek Watershed; Glenwood Ranger District; Gila National Forest: 

This is an inactive gold and silver mine. The Mogollon Mining District dates back to the 
mid-1800's and was a significant gold and silver mining area, with several thousand 
people living and working there. The topography is extremely rugged and consists of 
steep drainages cutting through rocky canyons with some perennial streams. A large 
portion ofthe watershed consists of patented land. The largest mines are on the patented 
land. The Fanny Hill is by far the largest, wdth tailings cascading down the steep slopes 
into Silver Creek. A 20 plus foot high concrete dam in Silver Creek is completely silted 
up with tailings below the mine. Tailings are evident in Silver Creek down to the 
confluence with the San Francisco River, approximately 8 miles below Mogollon. The 
New Mexico Environment Department heis done some sampling ofthe sediments. 

A Removal Preliminary Assessment will be completed in the spring of 2000. Sampling 
will be done on public land, though this site is adjacent to private land parcels. If flie 
RPA determines that there is a release or a threat of release to the environment, the FS 
will pursue a Non-Time Critical Removal; the FS wdll need EPA's Region 6 involvement 
at this site due to its proximity to private land. 

Other Sites in which the FS will be conducting a Removal Preliminary Assessment: 

Rosedale Mine, Cibola National Forest, Magdalena, New Mexico. 
Black Goose Mine, Cibola National Forest, Magdalena, New Mexico. 
Esperanza Mine, Carson National Forest, Taos, New Mexico 
Double Jerry Uranium Mine; Cibola National Forest, Grants, New Mexico 
Shuree Ponds Diesel Spill; Carson National Forest; Questa, New Mexico 
Parsons Mine, Lincoln NF, Smokey Bear Ranger District 

Other Issues: 

-Illegal dumping on National Forest System lands 



-Discuss the possibility of a broad Interagency Agreement (I AG) under which separate 
addums could be issued site by site. (lAG would allow for transfer of $) 

-Regular 106 meetings 

-Docket review meetings 
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Total Maximum Daily Load for Metals in the Red River 
from its mouth on the Rio Grande to Placer Creek 

Water Quality Concems 

Basin: 

Waterbody Identifier: 

Parameters of Concem: 

Uses Affected: 

Identified Sources: 

Watershed Ownership: 

Upper Rio Grande, Segment 2119 

URG 1-20400 

Metals (Chronic Zn, Acute Al, Cd, Cu), 
Stream Bottom Deposits 

Coldwater Fishery, Livestock Watering, 
Irrigation 

Agriculture (1500), Resource Extraction 
(5600, 5700, 5900), Road 
Maintenance/Runoff (8300) 

USFS, State, BLM, Private and 
Municipal 

I. Project Location and Description 

The Red River watershed. Covering an area of 226 square miles, is a major tributary to the Rio 
Grande and begins as headwaters originating from the highest terrain in New Mexico. The east or 
main fork ofthe Red River begins at nearly 13,000 feet as springs just east of Wheeler Peak. The 
Red River has 21 perennial tributaries which originate as very high quality moimtain streams. The 
Red River watershed lies entirely vsdthin Taos County in northem New Mexico. Approximately 90% 
ofthe watershed is under management ofthe US Forest Service (USFS), Carson National Forest, 
and includes two wdldemess areas (Wheeler Peak and Latir Peaks) and a wildemess study area 
(Columbine-Hondo). Elevations range from 13,161 feet at Wheeler Peak (highest point in New 
Mexico) to 6,500 feet at the confluence ofthe Red River and Rio Grande. The USFS high country 
consists ofthe Taos Range ofthe Sangre de Christo Mountains, while the lower elevations ofthe 
watershed occur on the Taos Plain and are a combination of private lands and federal Bureau of Land 
Management (BLM) lands. 

The lowest four miles ofthe Red River flow through a spectacular canyon that is part ofthe BLM-
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managed Wild and Scenic River Area, which includes the Rio Grande Gorge. The only towns within 
the watershed are Questa (population 800) and Red River (population 400). At 8,750 feet elevation. 
Red River is the highest incorporated town in New Mexico. 

The region is semi-arid, but the elevational range accounts for large variations in temperature and 
precipitation. Annual precipitation varies from 8 to more than 20 inches, and winter temperatures 
range from -25 to 50°F, with summer ranging from 30 to 90°F. From May to October the moisture 
occurs as rain or hail, except in higher elevations where snow may occur throughout the year. 

The Red River occupies one ofthe most popular multiple use watersheds in the state. The upper 
portion of the watershed is a mountainous area devoted to recreational activities, chiefly skiing, 
hunting and fishing, along with livestock grazing by USFS permittees. 

There are currently three NPDES-permitted point sources with a total of six outfalls discharging into 
the Red River: the Town of Red River waste water treatment plant (WWTP), the State trout hatchery 
below Questa and four NPDES-permitted outfalls for Molycorp Mine (two at the tailings 
impoundments and two at the mine site). Only the WWTP discharges upstream ofthe most impaired 
segment ofthe Red River, and its effluent is described as excellent quality. The hatchery discharge 
is retum-water from the raceways and actudly serves to improve water quality in the Red River due 
to its dilution effect. The Molycorp discharges are regulated under NPDES Permit Number 
0022306, which was approved by EPA in September 1993. These discharge points are described 
briefly as follows: 

Discharge Point 001: from Pope Lake in the tailings dam area. There has been no 
discharge reported here since the mining operation ceased in 
1992. 

Discharge Point 002: from the seepage collection system at the toe Ofthe tailings 
dams. This discharge is monitored and sampled as required 
in the permit. There have been no exceedences of specified 
concentration limits. 

Discharge Point 004: Stormwater runoff from the mine area at the Goathill Gulch 
drainage (effectively, the area below the caved area). No 
discharges have been reported by Molycorp since the permit 
was approved in 1993. 

Discharge Point 005: Stormwater runoff from the mine area in the vicinity ofthe 
mill, including drainage from Spring Gulch. No discharges 
have been reported since 1993. 
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Nonpoint sources that are thought to be impacting the Red River include mining sites (primarily 
Molycorp and to a lesser extent old gold mines and milling sites located in the Red River tributaries 
of Bitter Creek, Placer Creek and Pioneer Creek); naturally occurring, highly erosive and acidic soils 
in mineralized areas known as hydrothermal alteration scars; septic tank leach fields in the alluvial 
valley bottoms above the Town of Red River; unlined sewage lagoons from the Village of Questa; 
three known leaking imderground petroleum storage tanks in the Town of Red River; and sediment 
from steep bare slopes at the Red River Ski Area and from many dirt roads, grazing allotments and 
scar areas on the Carson National Forest. 

As a gaining stream, the Red River is recharged throughout the length of its mainstem by 
groundwater, as documented by the USGS and the New Mexico State Engineers Office. As point 
sources of contamination come under better control, it becomes more apparent that nonpoint source 
contaminants contained in groundwater recharge are contributing to the continuing impairment of 
this river.' 

The State of New Mexico's 1998-2000 §303(d) List designates 20.2 miles ofthe Red River from the 
mouth on the Rio Grande to Placer Creek as not supporting water quality standards for metals 
(Chronic Zn, Acute Al, Cd, Cu) and stream bottom deposits. The waterbody designation for this 
stream is a priority one listing with a TMDL due date of December 31, 2017. There are no 
threatened or endangered aquatic species or acute public health concems on this reach. 

II. Surface Water Hydrology 

The Red River watershed, covering an area of 226 square miles, is a major tributary to the Rio 
Grande and begins as headwaters originating from the highest country in New Mexico. The Red 
River has 21 perennial tributaries which originate as very high quality mountain streams. Those 
tributaries that do not have major concentrations of mining remain high quality streams up to their 
confluence with Red River. 

Cabresto Creek is the largest tributary to the Red River, having a drainage area of 36.5 square miles 
and an average discharge of 14 cfs, or 10,135 acre-feet/year (af'y). The average annual discharge 
of Red River, excluding Cabresto Creek, is 55.9 cfs, or 40,500 af/y. The upper Red River (above 
Zwergle Dam) has a drainage area of 29.42 square miles and discharges 17.7 cfs, or 12,820 af/y as 
an average (Dames and Moore, April 19,1988). A number of seepage studies have demonstrated 
that the Red River is a gaining stream in the vicinity of both the Molycorp tailings area and mine 
area. 

Slifer, Dennis, Red River Groundwater Investigation, Final Report. New 
Mexico Environment Department, Surface Water Quality Bureau, March 1996, 
pp. 1-4 
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The lower reach of the Red River (from Cabresto Creek to the mouth of the Red River) has been 
measured as having an average accretion rate (seepage of groundwater) of 31 to 33 cfs out of a total 
flow of 84 cfs at the mouth ofthe Red River (Winograd, 1959, p. 40). In the middle reach ofthe Red 
River (the reach from Red River to Questa, which includes the Molycorp mine area) seepage studies 
have documented accretion from groimdwater into the Red River at average rates of 4 cfs (USGS, 
Oct. 1988). 

The USGS has been measuring discharge and collecting water quality samples at various points on 
the Red River for over twenty years. Published data is available from their Water Resources Data 
Book for New Mexico for discharge, field parameters, anions/cations and trace elements for the 
following years: 1964-65 and 1967-69 at the Fish Hatchery; 1978-82 at Zwergle Dam, Molycorp 
Mine, Questa, Fish Hatchery, and mouth ofthe Red River; 1983-87, at Questa, Fish Hatchery, and 
mouth ofthe Red River. There is no data available for the period following 1987. 

Background or source water pH values within the Red River watershed range from 6.94 to 8.04, and 
conductivity values range from 114 to 177 umhos/cm. With exceptions, metal concentration values 
at these source waters are below detection limits and well below State standards. At the headwaters 
stations, all metals except magnesium are below detection limits. Magnesium at these stations is 
generally well below 2.0 mg/l (NMED-SWQB, Jan. 1995). Source water samples collected from 
Columbine Creek contained both chromium and lead in levels just above detection limits but within 
State standards. Bitter Creek's source waters contain chromium at similar levels. In both cases 
however, analytical results of subsequent same-day samples ofthe middle reach ofthese tributaries 
found all metals tested for were below detection limits. In the two roadless tributaries (East Fork 
ofthe Red River and Columbine Creek) there are no significant changes in water chemistry up to 
there confluence wdth Red River. In fact within these tributary reaches there is a subtle increase in 
alkalinity and pH and a reduction in total dissolved solids (TDS) and conductivity. 

Most ofthe mining in this watershed is concentrated in seven tributaries and in the middle reach of 
the mainstem of the Red River. Cabresto Creek drainage, with the exception of a few minor old 
prospects and mines, is free of mining impacts and associated water quality problems. Acid rock 
drainage (ARD) from a number of small mines on other tributaries to Red River (Bitter, Placer, 
Pioneer, Black Copper, Goose and Bear Creeks) and from the Molycorp complex of waste dumps, 
imderground mines and open pit constitute the worst sources of metal loading in the Red River 
watershed. This ARD conmionly exhibits pH values at or below 3.0 and conductivity over 3,500 
umhos/cm. This drainage is also characterized by very high values for total dissolved solids (TDS) 
and sulfates. Acidic metal-loaded seep waters collected from a variety of sources throughout the 
watershed show a range of pH values from 2.44 to 3.22 and a range of conductivity values from 
1,769 to 3,668 umhos/cm. Those metals found in typical acidic seeps along Red River that exceed 
state standards include Al, Cd, Cu and Zn. In the three tributaries where most ofthe historic mining 
has occurred (Bitter, Pioneer and Placer Creeks), there is a slight but detectable increase in metal 
loading at base flows. 
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The metals that show detectable increases are primarily aluminum, zinc, manganese and magnesium. 
Obviously associated with this increase in metals is a slight increase in TDS and conductivity, 
however, the volume of ARD from these locations is quickly diluted by alkaline receiving waters. 
Metal loading in base flow conditions is not a serious problem until the mainstem of Red River 
encounters the five square miles (3,200 acres) of mining related disturbance at the Molycorp mine 
operation twelve miles above the confluence ofthe Red River and Rio Grande. The reach of Red 
River just below the Molycorp mill to the Red River Fish Hatchery (a distance of approximately 
eight miles), has been adversely affected by pollutants, resulting in biological impoverishment. The 
primary reason for this current condition is an infusion of acidic, metal-loaded seep waters in such 
volume that it overwhelms the river's natural buffering capacity. As a result, the river in this reach 
is a pale blue or milky white color due to metal ions and minerals (primarily silica-aluminum 
hydroxide) precipitating out of solution. Mineral deposits precipitated in this reach have cemented 
the stream substrate thus limiting potential for benthic community colonization and development. 

III. Contaminant Transport 

There are two general modes of contaminant transport at work in the hard rock mining districts of 
the Red River watershed; Steady-state, or perennial form of ARD, and the pulse loading mode in 
which sometimes very large volumes of weathered sulflde waste rock and sediment are transported 
to stream channels by storm events and rapid snowonelt. These two principal mechanisms are 
addressed as separate but related issues. 

The steady-state form of contaminant transport has received the most attention from researchers 
since its fiill pollution potential was first recognized. The earliest work in the U.S. in regard to this 
problem was carried out in the Appalachian coal fields. Further research into this form of water 
pollution has been carried out in the last twenty years in the Rocky Mountain region, much of it in 
response to wddespread degradation ofthe Arkansas River in Colorado and a 120 mile reach ofthe 
Clark Fork River in Montana. In both cases, the stream degradation originates in hard rock mineral 
extraction and processing areas. The mechanisms of ARD formation and its effects on aquatic 
ecosystems are well known. ARD is characterized by low pH and elevated concenfrations of metals 
and TDS. The most common mechanism for its formation involves the oxidation and hydration of 
sulfide minerals (typically pyrite or iron sulfide), resulting in the generation of sulfuric acid and 
elevated concentrations of iron. A number of promising passive treatment technologies have 
emerged from the study of this phenomenon in recent years. 

The pulse loading mode of pollution from hardrock minesites is less well understood and can be 
more difficult to confrol. Field investigations and laboratory experiments have proven that pulse 
events not only transport large volumes of mine waste through direct erosive processes but also 
through solution facilitated by reduction in pH. The suspended metal load from a pulse event may 
fall out within a relatively short distance, but the dissolved metal load may be fransported for many 
miles before pH conditions allow precipitates to form. 
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In either case, the pulse loading mode of mine waste transport is the primary mechanism by which 
these contaminants are moved far from their origins. 

Pulse loading of sediments and dissolved constituents is a significant problem in the Red River and 
several of its tributaries. SWQB Standards and Surveillance Section has documented a rapid 
decrease in pH and increase in turbidity in the mainstem ofthe Red River just below a tributary 
above Fawoi Lakes Campground (Hansen Creek) in response to a summer rain event. Analysis of 
water SEunples collected during this pulse event proved that metal loading also increased dramatically 
(Smolka and Tague, 1988). This tributary contains a large hydrothermal alteration scar that may 
have been exacerbated by erosion triggered by mineral exploration roads and at least one mine. The 
weathered sulfide materials exposed in large erosional scars in a number of locations within the Red 
River watershed do react rapidly with distilled water. Data from the simple laboratory reactivity 
tests conducted by NMED staff using wastes from the mines and soils from erosional scars have 
reproduced field pulse conditions and verified the rapid reduction in pH and increased turbidity. 
Subsequent X-ray Fluorescence (XRF) analysis ofthe soils and mine wastes used in the reactivity 
tests found higher levels of metals in mine wastes than in soils collected from erosional scars 
(SWQB files, personal communication B. Salter, 1993). Ofthe 21 perennial tributaries to the Red 
River only two. Columbine Creek and the Upper East Fork do not contribute significant amounts 
of sediment in response to pulse events. Both ofthese sub-watersheds are roadless, have no mining 
activity, and do not contain alteration scars. 

In response to pulse events such as snow melt or intense summer rainstorms, the Red River becomes 
seriously degraded from sedimentation. Much of this sediment load originates in large, barren 
erosional scars caused by slope failures in at least fifteen locations wdthin the middle reach. Some 
of these slope failures may be related to human influences such as small mine and mineral 
exploration roads. Also, and extensive system of forest roads, mineral exploration roads, tracks and 
off-road vehicle frails erode and convey significant amounts of sediment to the Red River. The 
negative influence ofthese sedimentation episodes is mainly temporal. However, the effect on water 
quality and the dependent biotic community during these events is dramatic. The sediment loading 
problem in the Bitter Creek tributary is especially severe, and is being addressed by a separate 319(h) 
grant (Lower Bitter Creek Restoration, FY-94-B) which the SWQB has implemented. 

IV. Categories of NPS Pollution in the Watershed 

Metals 

Metal loading ofthe Red River is the most widespread and significant form of NPS pollution in the 
watershed. The primary metals involved in contaminant transport include: aluminum, arsenic, 
cadmium, chromium, cobalt, copper, iron, lead, manganese, molybdenum, nickel and zinc. 
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The primary cause of metal loading in the Red River is by steady-state input of acidic metal-enriched 
seep water. This first appears at the mouth of Bitter Creek and again in small volumes from several 
small drainages between the Town of Red River and just below Hansen Creek. From below 
Molycorp mill to the Questa Ranger Station, a series of acidic, metal-loaded seeps appears to 
overcome the river's natural buffering capacity. From that area downsfream to the Questa Fish 
Hatchery, the Red River appears to be largely devoid of any biotic communities. 

Secondly, pulse event loading of acidic, metal-laden water is of concem. During and after pulse 
events, metals are transported from various source areas at high concentrations in both the suspended 
load and in the dissolved fraction ofthe water colunm (Smolka and Tague, 1986, 1988). Metal 
loading problems associated with pulse events are largely temporal. In most cases, a degree of 
equilibrium is restored to affected stream reaches within a day or so after a major pulse event. Short-
term biological impacts may however be significant due to exceedences of acute criteria. If high 
enough concentrations are reached, lethality is possible. Therefore, even short term effects can cause 
long term biological impacts. 

Sediment 

Sediment transport in the middle reach ofthe Red River during pulse events is extreme - turbidity 
values in excess of 1000 NTU are typical. Distinctive plumes of yellow-orange turbidity transform 
the Red River to its confluence wdth the Rio Grande, and similarly affect the Rio Grande for at least 
fifty miles downstream (NMED/SWQB field notes, August 1994). The primary source areas for 
sediment loading are the alteration scars plus unpaved roads in the watershed. As well. Pioneer 
Creek has been documented as exceeding turbidity standards on several occasions due to ski area 
runoff (Those problems have been addressed in part by a separate 319(h) grant [Ski /Vrea Impacts, 
FY-91] through the SWQB). Sediment transport from the sub-alpine components ofthe watershed 
is also a significant problem. Within these areas, the excessive road network and riparian loss due 
to historic grazing practices are primary causes of sediment loading.^ 

V. Applicable Standards and Endpoint Identification 

Stream Segment 2119 

The main stem ofthe Rio Grande from Taos Junction Bridge upsfream to the New Mexico-
Colorado line, the Red River from its mouth on the Rio Grande upstream to the mouth of 
Placer Creek, and the Rio Pueblo de Taos from its mouth on the Rio Grande upsfream to the 
mouth ofthe Rio Grande del Rancho. 

Slifer, Dennis, pp. 10-15 
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A. Designated uses: 

B. Standards: (1) 

coldwater fishery, fish culture, irrigation, livestock watering, 
wdldlife habitat and secondary contact. 

In any single sample: pH shall be wdthin the range of 6.6 to 
8.8, and temperature shall not exceed 
20.0°C (68°F), and turbidity shall not 
exceed 50 NTU. The use-specific 
numeric standards set forth in Section 
3101 are applicable to the designated 
uses listed above in Section 2119. A. 

(2) The monthly geometric mean of fecal coliform bacteria shall 
not exceed 100/100 ml; no single sample shall exceed 
200/100 ml (see Section 1103.B.). 

As previously stated, the Red River is categorized as a coldwater fishery, livestock watering source 
and irrigation source in the New Mexico state surface water quality standards. The following define 
the uses not fully supported on this reach: 

Coldwater Fishery a sfream reach, lake or impoundment where the water temperature 
and other characteristics are suitable for the support and propagation 
or both of colwater fishes such as but not limited to longnose dace, 
roundtail chub, Rio Grande chub, Rio Grande sucker, brown, Gila, 
cutthroat (including the native Rio Grande cutthroat), brook or 
rainbow trout or speckled dace. 

Applicable Standards 

Acute Standards 

The acute standards shall be applied to any single grab saimple. Acute standards shall not be 
exceeded. 

Dissolved aluminum 
Dissolved beryllium 
Total mercury 
Total recoverable selenium 
Dissolved silver 

750 //g/1 
130//g/1 
2.4//g/1 

20.0 Â g/l 
e(1.72[ln(hardness)]-6.52) /^g/l 

(For numeric standards dependent on hardness, hardness (as mg CaCOy/Y) shall be determined 
as needed from available verifiable data sources including, but not limited to, the U.S. 
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Environmental Protection Agency's STORET water quality database). 
Cyanide, amenable to chlorination 22.0 /ig/1 
Total chlordane 2.4 //g/l 
Dissolved cadmium e(1.128[in(hardness)]-3.828) /ig/1 
Dissolved chromium e(0.819[In(hardness)]-i-3.688) /ig/1 
(The standards for chromium shall be applied to an analysis which measures both the trivalent 
and hexavalent ions). 
Dissolved copper e(0.9422[In(hardness)]-l .464) /fg/1 
Dissolved lead e( 1.273 [In(hardness)]-1.46) /ig/1 
Dissolved nickel e(0.8460[In(hardness)]-i-3.3612) /fg/1 
Dissolved zinc e(0.8473[In(hardness)]-i-0.8604) /fg/1 
Total chlorine residual 19.0 /ig/1 

Chronic Standards 

The chronic standards shall be applied to the arithmetic mean of four samples collected on each of 
four consecutive days. Chronic standards shall not be exceeded more than once every three years. 

Dissolved aluminum 87.0 /ig/1 
Dissolved beryllium 5.3 /ig/1 
Total mercury 0.012 /ig/1 
Total recoverable selenium 2.0 /ig/1 
Cyanide, amenable to chlorination 5.2 /ig/1 
Total chlordane 0.0043 /ig/1 
Dissolved cadmium e(0.7852[In(hardness)]-3.49) /ig/1 
(For numericstandardsdependenton hardness, hardness (as mg CsiCOjfl) shall be determined 
as needed from available verifiable data sources including, but not limited to, the U.S. 
Environmental Protection Agency's STORET water quality database). 
Dissolved chromium e(0.819[In(hardness)]-i-1.561) /ig/1 
(The standards for chromium shall be applied to an analysis which measures both the trivalent 
and hexavalent ions). 
Dissolved copper e(0.8545[In(hardness)]-l .465) //g/1 
Dissolved lead e(l .273[In(hardness)]-4.705) /ig/1 
Dissolved nickel e(0.846[In(hardness)]-i-l. 1645) /ig/1 
Dissolved zinc e(0.8473[In(hardness)]-i-0.7614) /ig/1 
Total chlorine residual - 11.0 /ig/1 
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Livestock Watering - a water of the State used as a supply of water for consumption by 
livestock and other animals. 

Applicable Standards 

Dissolved aluminum 5.0 mg/l 
Dissolved arsenic 0.2 mg/l 
Dissolved boron 5.0 mg/l 
Dissolved cadmium 0.05 mg/l 
Dissolved chromium 1.0 mg/l 
(The standards for chromium shall be applied to an analysis which measures both the trivalent 
and hexavalent ions). 
Dissolved cobalt 1.0 mg/l 
Dissolved copper 0.5 mg/l 
Dissolved lead 0.1 mg/l 
Total mercury 0.01 mg/l 
Dissolved selenium 0.05 mg/l 
Dissolved vanadium 0.1 mg/l 
Dissolved zinc 25.0 mg/l 
Radium-226 -i- radium-228 30.0 pCi/1 
Tritium 20,000 pCi/1 
Gross alpha 15 pCi/1 

Irrigation - a water ofthe State used as a supply of water for crops. 

Applicable Standards 

Dissolved aluminum 5.0 mg/l 

Dissolved arsenic 0.10 mg/l 
Dissolved boron .75 mg/l 
Dissolved cadmium 0.01 mg/l 
Dissolved chromium .010 mg/l 
Dissolved cobalt 0.05 mg/l 
Dissolved copper 0.20 mg/l 
Dissolved lead 5.0 mg/l 
Dissolved molybdenum 1.0 mg/l 
Dissolved selenium 0.13 mg/l 
Dissolved selenium in presence of >500 mg/l SO4 0.25 mg/l 
Dissolved vanadium 0.1 mg/l 

10 
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Dissolved zinc 2.0 mg/P 

VI. Calculated Metals Daily Loads 

A total maximum daily load (TMDL) is defined as an allocation of pollutant loading among all 
sources that would result in attainment of surface water quality standards. A TMDL consists ofthe 
siim of all wasteload allocations (WLAs), which are those portions ofthe total loading set aside for 
contributions of the pollutant from point source discharges, the sum of all load allocations (LAs), 
which are those portions of the total loading set aside for contributions of the pollutant from 
nonpoint sources of pollution and a margin of safety (MOS) which takes into accoimt any lack of 
certainty or confidence conceming the relationship between data and water quality. In establishing 
pollutant loading necessary to attain and maintain water quality standards, a TMDL is to take into 
account seasonal variations. A TMDL can be expressed as mass per time, (such as pounds per day), 
toxicity, or other appropriate measure. (40 CFR 130.2(1)). 

Sources of Metals 

Possible sources of metals to the lower Red River watershed include the Molycorp mine tailings 
pond. Background contributors of metals to the lower watershed include Cabresto Creek, Questa 
Sewage Lagoons and the Red River State Fish Hatchery discharge. Possible sources of metals to 
the upper Red River watershed include Bitter Creek, Mallette Creek, Placer Creek, Pioneer Creek, 
Hotentot Creek, Hansen Creek, the Molycorp mine and mill, and associated springs and seeps. 
Background contributors of metals to the upper watershed include the watershed upstream of Placer 
Creek, the Red River wastewater treatment plant and Columbine Creek. 

Monitoring Data 

A 1996 NMED report documented high concentrations of dissolved aluminum, cadmium, copper 
and zinc in groundwater seeps to the Red River (NMED 1996). These concentrations exceeded acute 
criteria and indicated that acute criteria would be exceeded in the Red River. 

A 1992 NMED study ofthe Red River found two exceedences ofthe chronic cadmium criterion and 
four exceedences ofthe acute zinc criterion in the watershed (NMED 1993). For the study single 
water samples were collected in Febmary, March and April of 1992 for metals analysis. One 
exceedence ofthe chronic cadmium criterion and two exceedences ofthe acute zinc criterion were 
downsfream of the Molycorp mine and mill. 

New Mexico Water Quality Confrol Commission, State of New Mexico 
Standards for Interstate and Intrastate Streams. January 23, 1995, p. 21, 39,41, 
pp. 44-47. 

11 
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Additionally, a water sample collected in April 1997 from this site indicated chronic toxicity to 
Ceriodaphnia. Several NMED studies have documented impairment to the benthic 
macroinvertebrate community and the fish community. This is due to a reduction in available stream 
bottom substrate attributable to mineral deposition. 

Translation of Dissolved Metals Criteria to Total Metals Concentrations 

As stated above, the New Mexico surface water quality standards include dissolved metals criteria 
to protect fishery uses. The amount of dissolved metal in a sfream can vary in part due to instream 
conditions such as suspended solids. TMDLs for metals, as well as NPDES permits, use the total 
metal concentration to develop metals limits. This requires the translation ofthe dissolved metal 
criteria to a total recoverable metal concentration to ensure that water quality standards are protected. 
Generally, NMED and EPA use metals partitioning equations and the amount of total suspended 
solids (TSS) in the sfream to franslate the dissolved metal criteria to a total recoverable metal 
concentration (EPA 1995). 

Two sets of dissolved to total translators are used for the Red River watershed, one for each sub-
watershed. One set is for the Red River from its mouth on the Rio Grande to Cabresto Creek. The 
geometric mean of TSS for this section of Red River is 42 mg/l, based on USGS data from the Red 
River at its mouth near Questa (station 08267000). At this level of TSS, the fraction of total copper 
that is dissolved is 0.27, while the fraction of total zinc that is dissolved is 0.21. Concentrations of 
total metals in discharges to this portion ofthe Red River watershed should not exceed 79.6 //g/1 for 
copper, (21.5/0.27), and 662 /ig/1 for zinc (139/0.21) in order to meet the acute criteria for fisheries 
protection. Currently, there is no translator for cadmiiun. The concentration of total cadmium in 
discharges to the lower Red River watershed should not exceed 4.95 /ig/1 in order to meet the acute 
cadmium criterion. 

A translator for aluminum was recently developed by the NMED for the Rio Grande (NMED 
1998b). At a TSS concenfration of 42 mg/l, the fraction of total aluminum that is dissolved is 
estimated to be 0.010. Concenfration of total aluminum in discharges to the Red River downsfream 
of Cabresto Creek should not exceed 75 mg/l in order to meet the acute aluminum criterion. These 
franslators are also applicable to the dissolved chronic criteria. For the lower watershed, total metals 
concentrations translated from dissolved chronic criteria are 8.7 mg/l for aluminum, 1.33 /ig/1, 52.2 
/ig/1 for copper, and 614/ig/1 for zinc. 

The second dissolved to total translator is for the Red River watershed upsfream of Cabresto Creek. 
The geometric mean of TSS for this sub-watershed is 67 mg/l, based on USGS data from the Red 
River upsfream of Cabresto Creek, (USGS station 08265000). At this level of TSS, the fraction of 
total aluminum that is dissolved is estimated to be 0.0066, the fraction of total copper is 0.24, and 
the fraction of total zinc is 0.18. As stated above, there is no franslator for cadmium. 

12 
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Concentrations of total metals in discharges to this portion ofthe Red River watershed should not 
exceed 113 mg/l for aluminum, 4.95 /ig/1, 89.6 /ig/1 for copper, and 772 /ig/1 for zinc. These 
franslators are also applicable to the dissolved chronic criteria. Total metals concentrations 
franslated from dissolved chronic criteria are 13.1 mg/l for aluminum, 1.33 /ig/1, 58.8 /ig/1 for 
copper and 717 /ig/1 for zinc. 

Translators used to convert dissolved metals criteria to total metals concentrations are listed in table 
2. 

Critical Low Flows 

The New Mexico water quality standards define the critical low flow as the minimum average four 
consecutive day flow which occurs wdth a frequency of once in three years (4Q3). 

As stated above, for the purposes ofthe TMDL the Red River watershed is divided into two sub-
watersheds: and 1) from the mouth on the Rio Grande to upstream of Cabresto Creek and 2) 
upstream of Cabresto Creek. The 4Q3 flow ofthe Red River upstream of Cabresto Creek is 8.09 cfs 
(USGS gage 08265000). The 4Q3 flow upstream ofthe Red River near its confluence wdth the Rio 
Grande is 39.84 cfs (USGS gage 08267000). The 4Q3 values were obtained using the EPA flow 
program DFLOW that is accessible through the EPA STORET water quality database. 

Background Loading of Metals 

NMED data was used to develop background loading allocations. This data is found in appendix 
B. Backgroimd loading allocations are listed in table 5. 

NMED data from Cabresto Creek at USGS gage 08266000, (NMED station URG 120028020), was 
used to develop background loading allocation for the lower watershed. The 4Q3 flow for Cabresto 
Creek is 3.43 cfs. At this site concenfrations of total cadmium were less than 1 /ig/1. Concentrations 
of total copper and zinc were less than 50 /ig/1. Total aluminum was measure once wdth a 
concenfration of 610 //g/l. These concentrations and a flow of 3.43 cfs were used develop 
background loading allocations for the lower watershed. 

NMED data from the Red River below Zwergle Damsite at USGS gage 08264500, (NMED station 
URGl20028080), was used to develop backgroimd loading allocations for the upper watershed. 
Drainage area at this site is 28.9 square miles or 26% ofthe upper watershed (USGS 1983). / ^ 
estimate ofthe 4Q3 at this site would be 2.10 cfs, (26% ofthe upper watershed 4Q3 of 8.09 cfs). 
At this site concentrations of total cadmium were less than 1 /ig/1. Concentrations of total copper 
and zinc were less than 50 /ig/1. Concentrations of total aluminum were 100 //g/1 or less in 7 of 10 
observations. These concentrations and a flow of 2.10 cfs were used to develop background loading 
allocations for the upper watershed. 

13 
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Acute Levels 

New Mexico surface water quality standards do not allow a mixing zone for acute criteria, therefore, 
the appropriate measure for protecting the acute criteria is concenfration or mass per unit water. 
Total metal discharge concentrations were developed to protect the fisheries in the Red River 
watershed from acute toxicity. 

Discharges should not exceed the followdng total metals concentration: 

Red Rivet* Watershed from its mouth on the Rio Grande upstream to Cabresto Creek 

Aluminum 75 mg/l 

Cadmium 4.95 /ig/1 

Copper 79.6/ig/1 

Zinc 662/ig/1 

Red River Watershed upstream of Cabresto Creek 

Aluminum 113 mg/l 

Cadmium 4.95/ig/1 

Copper 89.6/ig/1 

Zinc 772/ig/1 

Chronic Levels 

New Mexico surface water quality standards allow a mixing zone for chronic criteria, therefore, the 
appropriate measure for protecting the chronic criteria is mass per unit time. Total metal discharge 
concentrations were developed to protect the fisheries in the Red River watershed from chronic 
toxicity. 

14 
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Discharges should not exceed the following total metals concentration: 

Red River Watershed from its mouth on the Rio Grande upstream to Cabresto Creek 

Aluminum 847 kg/day 

Cadmium 130 grams/day 

Copper 5.08 kg/day 

Zinc 59.8 kg/day 

Calculations: 

Aluminum 

8.7 mg/l X 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10-*kg/mg = 847 kilograms/day 

Cadmium 

1.33 //g/1 X 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10"* g///g = 130 grams/day 

Copper 

52.2 //g/1 X 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10-'kg///g = 5.08 kilograms/day 

Zinc 

614 /ig/l X 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10-'kg//ig = 59.8 kilograms/day 

Red River Watershed upstream of Cabresto Creek 

Aluminum 261 kg/day 

Cadmium 26.3 g/day 

Copper 1.16 kg/day 

Zinc 14.2 kg/day 

15 
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Calculations: 

Aluminum 

13.2 mg/l X 8.09 cfs x 28.3 1/cfs x 86,400 seconds/day x 10-*kg/mg = 261 kilograms/day 

Cadmium 

1.33 /ig/1 x 8.09 cfs x 28.3 Vcfs x 86,400 seconds/day x IO"** g//ig = 26.3 grams/day 

Copper 

58.8 //g/1 X 8.09 cfs x 28.3 1/cfs x 86,400 seconds/day x 10-'kg///g = 1.16 kilograms/day 

Zinc 

717 /ig/1 X 8.09 cfs X 28.3 1/cfs x 86,400 seconds/day x 10-'kg///g = 14.2 kilograms/day 

Allocation of Metals Loading to Attain and Maintain Chronic Criteria 

Allocation of the total allowable daily loadings to protect chronic criteria for fisheries in the 
watershed are listed in table 6. 

Drainage areas for Bitter Creek, Mallete Creek, Placer Creek and Pioneer Creek were estimated from 
a map produced by the NMED Surface Water Quality Bureau Geographic Information Systems 
Center. Estimated drainage areas for these creeks are 7.9,5.9,2.0 and 6.6 square miles, respectively. 
These drainage areas correspond to 7%, 5%, 2%, and 6% ofthe upper watershed. Allocations for 
these creeks were based on these percentages. 

In the lower watershed, the Molycorp tailings pond, which also had a small drainage area, was 
allocated nn percent ofthe total load for the lower watershed. 

16 
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Table 1 Dissolved MetalsCriteriafor Aluminum,Gadmium, Copper and Zinc to Protect 
Fisheries'* 

Aluminum 

Acute 
Chronic 

750/ig/1 
87//g/1 

Cadmium 

Acute 
Chronic 

Copper 

Zinc 

g(l.l28[ln(hardness)]-3.828) g / j 

g(0.7852[ln(hardness)]-3.49) ^ g / j 
(4.95/ig/1) 
(1.33//g/1) 

Acute e(0.9422Iln(hardness)]-1.464)^g/l (21.5 /ig/1) 

Chronic e(0.8545[In(hardness)M.46S) ^ g / J ( 1 4 . 1 / / g / 1 ) 

Acute e(0.8473[ln(hardness)]+0.8604)^g/j ( 1 3 9 / i g / 1 ) 

Chronic Qio.sAiiMhnrdncssn^o.yei'i) ^^^ (129//g/1) 

A hardness value of 123 mg/I was used to calculate criteria for cadmium, copper 
and zinc. 

17 
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Table 2 Translators to Convert Dissolved Metals Criteria to Total Metals 
Concentrations 

A. Red River Watershed from the mouth on the Rio Grande upstream to Cabresto Creek (Total 
Suspended Solids = 42 mg/l) 

! Metal 

Aluminum 

Cadmium 

j Copper 

Zinc 

Cd/Gf 

0.010 

1 

0.27 

0.21 

Dissolved 
Acute 

750 /igya 

4.95 /ig/1 

21.5//gA 

139/ig/1 

Total 
Acute 

75 mg/l 

4.95 /ig/1 

79.6/ig/1 

662/ig/1 

Dissolved 
Chronic 

87Aig/l 

1.33//g/1 

14.1 /ig/1 

129/ig/1 

Total ! 
Chronic \ 

8.7 mg/l i 

1.33//g/1 

52.2//g/1 1 
1 

614//g/1 

B. Red River Watershed Upsfream of Cabresto Creek (Total Suspended Solids = 67 mg/l) 

Metal 

Aluminum 

Cadmium 

Copper 

Zinc 

Cd/Cf 

0.0066 

1 

0.24 

0.18 

Dissolved 
Acute 

750 //g/1 

4.95 /ig/1 

21.5/ig/1 

139 /ig/l 

Total 
Acute 

113 mg/l 

4.95 /ig/l 

89.6 //g/1 

772//g/1 

Dissolved 
Chronic 

87//g/1 

1.33//g/1 

14.1/ig/l 

129//g/1 

Total 
Chronic 

1 

13.2 mg/l 1 

1.33//gA 

58.8 //g/1 1 

717//g/1 1 

Cd/Ct = concenfration ofdissolved metal/concentration of total metal 

18 
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Table 3 Allowable Discharge Concentrations for Aluminum, Cadmium, Copper and 
Zinc to Protect Acute Criteria for Fisheries in the Red River Watershed 

A. Discharges to the Red River Watershed from its mouth on the Rio Grande upstream to 
Cabresto Creek 

I Metal Total Metal Concentration 

I Aluminum 75 mg/l i 
I • . • • • • • • • • • • i 

i Cadmium 4.95 /ig/l i 
I • . j 

! Copper 79.6/ig/l 
I 
I Zinc 662 /ig/l 

B. Discharges to the Red River Watershed upsfream of Cabresto Creek 

Metal Total Metal Concentration 

Aluminum 113 mg/l 

Cadmium 4.95 //g/l 

Copper 89.6 /ig/l 

Zinc 772/ig/l 

19 
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Table 4 Allowable Daily Loadings for Aluminum, Cadmium, Copper and Zinc to 

Protect Chronic Criteria for Fisheries in the Red River Watershed 

A. Red River from its mouth on the Rio Grande upstream to Cabresto Creek 

Aluminum 

8.7 mg/l x 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10* kg/mg = 847 kilograms/day 

Cadmium 

1.33 /ig/l x 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10"* g//ig = 130 grams/day 

Copper 

52.2 /ig/l X 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x 10"' kg//ig = 5.08 kilograms/day 

Zinc 

614 /ig/l X 39.84 cfs x 28.3 1/cfs x 86,400 seconds/day x IO'' kg//ig = 59.8 kilograms/day 

B. Red River upstream of Cabresto Creek 

Aluminum 

13.2 mg/l X 8.09 cfs x 28.3 1/cfs x 86,400 seconds/day x 10"* kg/mg = 261 kilograms/day 

Cadmium 

1.33 /ig/l X 8.09 cfs X 28.3 1/cfs x 86,400 seconds/day x 10"* g//ig = 26.3 grams/day 

Copper 

58.8 /ig/l X 8.09 cfs x 28.3 1/cfs x 86,400 seconds/day x IO"' kg//ig =1.16 kilograms/day 

Zinc 

717 /ig/l x 8.09 cfs X 28.3 1/cfs x 86,400 seconds/day x 10"' kg//ig = 14.2 kilograms/day 

20 
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Table 5 Background Loading Allocations for the Red River Watershed Upstream of 
Cabresto Creek 

A. Red River from its mouth on the Rio Grande upstream to Cabresto Creek (Cabresto 
Creek background) 

Aluminum 

690 //g/1 X 3.43 cfs x 28.3 1/cfs x 86,400 seconds/day x 10"' kg//ig = 5.72 kilograms/day 

Cadmium 

1 /ig/l X 3.43 cfs X 28.3 1/cfs x 86,400 seconds/day x 10"* g//ig = 8.33 grams/day 

Copper 

50 /ig/l x 3.43 cfs x 28.3 1/cfs x 86,400 seconds/day x 10* g//ig = 419 grams/day 

Zinc 

50 //g/1 X 3.43 cfs X 28.3 1/cfs x 86,400 seconds/day x 10* g//ig = 419 grams/day 

B. Red River upstream of Cabresto Creek 

Aluminum 

100 /ig/l X 2.10 cfs X 28.3 1/cfs x 86,400 seconds/day x 10'* g//ig = 513 grams/day 

Cadmium 

1 /ig/l X 2.10 cfs X 28.3 1/cfs x 86,400 seconds/day x 10"* g//ig = 5.13 grams/day 

Copper 

50 /ig/l X 2.10 cfs x 28.3 1/cfs x 86,400 seconds/day x 10"* g///g = 257 grams/day 

Zinc 

50 /ig/l X 2.10 cfs X 28.3 1/cfs x 86,400 seconds/day x 10"* g//ig = 257 grams/day 
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Table 6 Percent allocation of total aluminum loading (chronic) for the Red River 
watershed upstream of Cabresto Creek 

Source 

Bitter Creek 

Mallete Creek 

Placer Creek 

Pioneer Creek 

Molycorp Mine & Mill 

Hotentot Creek 

Hanson Creek 

Background 

Drainage above Placer Creek 
to Headwaters (7.b2mi^) 

Margin of Safety 

TOTAL 

Percent Allocation 

7% 

5% 

2% 

6% 

25% 

5% 

'5% 

0.2% 

24% 

20.8% 

. 100% 

Allocation (kg/day) 

18.27 

13.05 

5.22 

15.66 

65.25 

13.05 

13.05 

0.513 

62.64 

54.29 

261 
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Table 7 Percent allocation of total cadmium loading (chronic) for the Red River 
watershed upstream of Cabresto Creek 

ion Allocation (g/day) 

1.84 

1.32 i 

.53 ^ 
i 

1.58 
i 

6.58 I 

1.32 

1.32 

5.13 

6.31 

Source 
! 

1 Bitter Creek 

I Mallete Creek 
1 

Placer Creek 

j Pioneer Creek 
i 

Molycorp Mine & Mill 

1 Haut-N-Taut Drainage 

Hansen Creek 

1 Background 

Drainage above Placer Creek 
to Headwaters (7.02mi^) 

1 Margin of Safety 

TOTAL 

Percent Allc 

7% 

5% 

2% 

6% 

25% 

5% 

5% 

20% 

24% 

1% 

100% 

.37 

26.3 
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Table 8 Percent allocation of total copper loading (chronic) for the Red River watershed 
upstream of Cabresto Creek 

Source 
• • . 

Bitter Creek 

Mallete Creek 

Placer Creek 

Pioneer Creek 

Molycorp Mine & Mill 

Hotentot Creek 

Hanson Creek 

Background 

Drainage above Placer Creek 
to Headwaters (7.02mi^) 

Margin of Safety 

TOTAL 

Percent Allocation 

7% 

5% 

2% 

6% 

25% 

5% 

5% 

20% 

24% 

1% 

100% 

Allocation ( l^day) 

.081 

.058 

.023 

.069 

:290 

.058 

.058 

.257 

.278 

.012 

1.16 
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Table 9 Percent allocation of total zinc loading (chronic) for the Red River watershed 
upstream of Cabresto Creek 

Source 

Bitter Creek 

Mallete Creek 

Placer Creek 

Pioneer Creek 

Molycorp Mine & Mill 

Hotentot Creek 

Hanson Creek 

Background 

Dramage above Placer Creek 
to Headwaters (7.02mi2) 

Margin of Safety 

TOTAL 

Percent Allocation 

7% 

5% 

2% 

6% 

25% 

5% 

5% 

1.8% 

24% 

19.2% 

100% 

Allocation (kg/day) 

.994 

.71 

.284 

.852 

3.55 

.71 

.71 

,257 

3.41 

2.72 

14.2 
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Appendix A 

Partitioning of Metals between Total and Dissolved Phases 

Cd/Ct is the percent of metal in dissolved form and TSS is total suspended solids in mg/l. 

A. Red River watershed from mouth on Rio Grande upstream to Cabresto Creek 
(TSS = 42 mg/l) 

1). Aluminum (from Pierce 1998) 

Cd/Ct = [(2.2462 X TSS)-Hi]-' 

Cd/Ct = [(2.2462 x 42) + 1] ' = 0.010 

2). Copper 

Cd/Ct = [l+(KpxTSSxlO-*)]-' 

Kp = Kpo X TSS" 

Kpo = 1.04x10* a = -0.74 

Kp = 1.04 X 10* X (42)-''"' = 0.065 x 10* 

Cd/Ct = [1 + (0.065 X 10* X 42 X IO"*)]"' = 0.27 
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3). Zinc 

Cd/Ct = [1 + (Kp X TSS X 10-*)]-' 

Kp = Kpo X TSS« 

Kpo = 1.25x10* a = -0.70 

Kp = 1.25 X 10* X (42)-°^° = 0.091 x 10* 

Cd/Ct = [1 + (0.091 X 10* X 42 X IQ-*)]-' = 0.21 

B. Red River watershed upstream of Cabresto Creek (TSS = 67 mg/l) 

1). Aluminum 

Cd/Ct = [(2.2462 X TSS)+1]-' 

Cd/Ct = [(2.2462 X 67)+1]-' =0.0066 

2). Copper 

Cd/Ct = [l-H(KpxTSSxlO*)] ' 

Kp = Kpo x TSS" 

Kpo = 1.04x10* a = -0.74 

Kp = 1.04 x 10* X (67)-*' ̂ ^ = 0.046 x 10* 

Cd/Ct = [1 + (0.046 X 10* X 67 X 10-*)]-' = 0.24 
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3). Zinc 

Cd/Ct = [1 + (Kp X TSS X 10*)]-' 

Kp = Kpo X TSS" 

Kpo = 1.25x10* a = -0.70 

Kp = 1.25 X 10* X (67)-°™ = 0.066 x 10* 

Cd/Ct = [1 + (0.066X 10* X67x 10*)]' =0.18 
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APPENDIX B 

Background Concentrations of Aluminum, Cadmium, Copper and Zinc in the Red River Watershed. 

STORET RETRIEVAL DATE 98/07/08 

/TYPA/AM BNT/STREAM/BIO 

PGM=RET PAGE: 
HRG20 URG120028020 08266000 

36 43 50.0 105 33 12.0 4 
CABRESTO CREEK AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101029 0003.490 ON 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

85/04/15 1130 WATER 
85/04/16 1045 WATER 
85/04/17 1145 WATER 
86/08/18 1655 WATER 

SMK 
OR 

DEPTH 
(FT) 

01027 
CADMIUM 

CD,TOT 
UG/L 

01042 
COPPER 

CU.TOT 
UG/L 

IK 
IK 
IK 
IK 

01092 
ZINC 

ZN.TOT 
UG/L 

50K 
SOK 
50K 
50K 

01105 
ALUMINUM 
AL.TOT 
UG/L 

50K 
50K 
50K 
50K 610 
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STORET RETRIEVAL DATE 98/06/19 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
HRG22 URGl20028080 08264500 

36 40 25.0 105 22 45.0 4 
UPPER RED RIVER AT USGS GAGE 
35055 NEW MEXICO TAOS 

120991 

21NMEX 
0003 FEET DEPTH 

13020101028 0015.180 ON 

DATE TIME 
FROM OF 
TO DAY MEDIUH 

84/01/27 1040 WATER 
85/04/15 0925 WATER 
85/04/16 0905 WATER 
85/04/17 0915 WATER 
86/08/18 1300 WATER 
86/08/19 0900 WATER 
86/08/20 1300 WATER 
88/09/13 0910 WATER 
88/09/20 0845 WATER 
88/09/26 0800 WATER 
88/10/25 0850 WATER 
92/02/26 1040 WATER 
92/03/25 1045 WATER 
92/04/29 1025 WATER 

SMK 
OR 

DEPTH 
(FT) 

01027 
CADMIUM 
CD.TOT 
UG/L 

IK 
IK 
IK 
IK 
IK 
IK 
IK 
IK 
IK 
IK 
IK 

01042 
COPPER 
CU.TOT 
UG/L 

50K 
50K 
50K 
50K 
50K 
50K 
50K 
50K 
50K 
50K 

01092 
ZINC 
ZN.TOT 
UG/L 

50K 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 

01105 
ALUMINUM 
AL.TOT 
UG/L 

IOOK 
IOOK 
IOOK 
700 
SOK 
IOOK 
240 
100 
100 
900 
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From: <Aisling.Kathleen@epamail.epa.gov> 
To: R6DAL03.R6WATU\N(WlLSON-JS),R6DAL00.IN("Baca_Rober., 
Date: J2/20/99 6:57am 
Subject: Molycorp news 

Forwarded by Kathleen Aisling/R6/USEPA/US on 12/20/1999 06:55 AM 

Michael 
Boydston To: Kathleen 

Aisling/R6/USEPA/US@EPA, Brenda 
12/17/1999 Cook/R6/USEPA/US@EPA, Dan 
08:28 AM Wall/R6/USEPA/US@EPA 

cc: Susan 
Webster/R6/USEPA/US@EPA 
Subject: Molycorp news 

The Associated Press State & Local Wire 

The materials in the AP file were compiled by The Associated Press. These 
materials may not be republished without the express written consent of The 
Associated Press. 

December 16, 1999, Thursday, BC cycle 

SECTION: State and Regional 

LENGTH: 647 words 

HEADLINE: Molycorp likely to be named Superfund site, officials say 

DATELINE: QUESTA, N.M. 

BODY: 

State and federal officials expect the U.S. Environmental Protection Agency 
to propose the Molycorp molybdenum mine near here as a Superfund cleanup site 
after negotiations over cleanup broke down. 

If the site were declared a Superfund site, the EPA would oversee a cleanup 
and bill the responsible parties to recover the costs. The process could take 
years, and some estimates of the cost exceed $100 million. 

mailto:Aisling.Kathleen@epamail.epa.gov


Molycorp denies its mining operation contributes to the pollution of the Red 
River in Taos County. The company intends to fight any proposed Superfund 
designation, mine manager David Shoemaker said Wednesday. 

He also said he didn't know whether the mine, which employs 150, would 
continue to operate if it's declared a Superfund site. 

For decades, Molycorp has mined molybdenum, which is used to harden steel. It 
now has 300 million tons of waste rock stored in piles at the site, and some of 
the piles slope down toward the Red River. 

Molycorp and the state Environment Department have been involved in 
closed-door negotiations in recent months to come to tenms over the cleanup 
without the Superfund designation. 

William Turner, the state's natural resources trustee, said Wednesday he 
believes Molycorp has been in a state of denial for 16 years about the effect 

of 
its mining on the environment. 

Turner said he was surprised Molycorp wouldn't jump at the chance to work out 
an agreement with the state to clean up the site and avoid the cumbersome, 
expensive Superfund process. 

"It just boggles my mind that they wouldn't take this canrot that we've 
offered them," he said. 

Turner's office released a report in October that concluded pollution from 
waste rock piles at the mine is contaminating the Red River and ground water in 
the area with acidic drainage and heavy metals. 

Shoemaker would not discuss points of disagreement with state regulators in 
the negotiations to try to avoid Superfund listing, but said the company does 
not believe the listing is justified.. 

Molycorp has submitted detailed information to various state agencies that 
Shoemaker said establishes to the company's satisfaction that it's not 
responsible for pollution in the area. 

"We do have a very comprehensive package with the state with the Mining Act 
and the Water Quality Act that would address any issue that Superfund would 
address, so we really don't understand why this is going on," Shoemaker said. 
"That's basically our position." 

Maura Hanning, program manager of the Superfund Oversight Section of the 
Environment Department, said Wednesday she plans to meet with the mayors of 
Questa and Red River next week to try to secure their support for the Superfund 
designation. 



She said her office is still talking to Molycorp but that the company has 
balked at the state's demand that the company commit to cleaning up the site. 

"Their concem is that we're asking them to write a blank check," Hanning 
said. 

Susan Webster, Superfund site assessment team leader with the EPA in Dallas, 
said Wednesday her office is still working on the Molycorp site but plans to 
submit a proposal to the EPA's national office in time for the proposed listing 
to be published in the Federal Register late next month. If the Molycorp site 
is 
placed on the list, the r\ext step will be an investigation to determine what 
risk the site poses to human health and the environment, she said. 

The investigation also would list altematives for cleaning up the site. 

It probably would take a couple of years to reach a formal decision about how 
to clean up the site. Cleanup would follow that. 

Brian Shields, executive director of Amigos Bravos, a Taos County 
environmental group, said his group supports Superfund designation for the 

mine. 

"We want cleanup and we want cleanup assurance," Shields said. "We want a 
mechanism that is really enforceable." 

LANGUAGE: ENGLISH 

LOAD-DATE: December 17, 1999 



Molycorp, Inc. 
Molybdenum Group 
P.O. Box 469 
Questa, NM 87556-0469 o r r C i v F H 
Telephone (505) 586-7601 H h L11V L U __ 
Facsimile (505) 586-081^ P A " 8 W 0 " '•' ? - •-' '̂ '' 

David R. Shoemaker 
General Manager, Molybdenum Group 

Molycorp 
99 OCT 20 PH 1--52 

Certified Mail - Retum Receipt Requested 

October 15,1999 ^ B ^ ^ ^ ^ 

Mr. William B. Hathaway, Director ^^ s-^O 
Water Quality Protection Division . Î s r \ ^W ^ 
U.S. Environmental Protection Agency QMM ^ ^ 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Re: NPDES Permit Renewal Application No. NM0022306 
308 Information Request for Biological Evaluation and Efiluent 
Characterization 

Dear Mr. Hathaway: 

Following please find Molycorp's response to your letter dated July 23,1999 requesting 
additional information under the authority of Section 308 ofthe Clean Water Act to allow 
ftuther processing ofthe subject renewal application. 

1. A list of anticipated or demonstrated pollutants from your discharges and their 
concentrations. 

Enclosed is the September 1999 DMR which characterizes the discharges. The 
mining operations at Molycorp will continue without changes. The Molycorp 
NPDES Renewal Application that was submitted to your office in April 1998 details 
historic discharge water quality data and other pollutants expected to be in the 
discharges. These data can be found in Exhibit 1-4, Exhibit 1-5, Exhibit 1-9, and 
Exhibit n-1. 

2. Description of environmental baseline, including any previous Environmental 
Assessments or Evaluations, or consultations conceming other actions in the area. 

The permit area is divided into two different ecological zones. The first is the tailings 
facility which is located west of Questa, NM at an elevation of about 7,500 feet in the 
pinon-juniper plant community. The plant community in the area surrounding the 
tailings dam is a mix of pifion and juniper trees, sagebrush and rabbitbrush as well as 



Molycorp, Inc. 
308 Infonnation Request 
hfPDES Pennit No. NM0022306 

grasses and forbs (Wagner and Harrington 1994). At the lower elevations, the plant 
community becomes a riparian area made up of typical species such as narrowleaf 
Cottonwood, willows, etc. 

The mine site is located at an elevation ranging from 8,000 feet to 10,000 feet. The 
storm water discharge points are located at the lower elevations and have not 
discharged since being placed. The plant community in this narrow canyon is 
primarily a mixed conifer forest (Wagner and Harrington 1994) 

Wildlife and Wildlife Habitat were summarized for both areas in the Molycorp 
Mining Operation Site Assessment (ENSR 1994). Other applicable reports with 
information about the area include: The Rio Grande Corridor Proposed Plan and Final 
EIS (USDI BLM1998) and Prey Base Analysis by Habitat Site, Taos Resource Area 
(Kennedy and Stahlecker 1986). These reports, or appropriate portions ofthese 
reports, have been included in this package submitted by Molycorp, Inc. 

3. A determination ofthe species present and for each species: 

Information on species present has been conpiled from the above mentioned reports 
as well as from teief discussions with the USFS Questa Ranger District Wildlife 
Biologist (Long 1999). 

Potential endangered and threatened species in the area: 

Common Name 
Black- footed Ferret 
American peregrine falcon 
Arctic peregrine falcon 
Bald eagle 
Interior Least tem 
Mexican spotted owl 
Southwestem willow flycatcher 
Colorado squawfish 

Status (Federal) 
Endangered 
Endangered"" 
Threatened 
Threatened 
Endangered 
Threatened 
Endangered 
Endangered 

Scientific Name 
Mustela nigripes 
Falco peregrinus anatum 
Falco peregrinus tundrius 
Haliaeetus Ieucocephalus 
Sterna antillarum athalassos 
Strix occidentalis lucida 
Empidonax trailii extimus 
Ftychocheilus lucius 

* removed from endangered list summer, 1999. 

a. Description ofcurrent conditions for each species: 

Black-footed Ferret: 
According to information from the BLM the last confirmed sighting of a 
black-footed ferret in New Mexico was 1934. No critical habitat has been 
identified for the black-footed ferret in the Rio Grande Corridor and based 
on information from the US Forest Service, no critical habitat occurs in 
this region ofthe Carson National Forest. 
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American peregrine falcon and Arctic peregrine falcon (migration only): 
"Peregrine falcons are known to migrate seasonally through the area and 
have historically nested in the area. There is one historical nesting site on 
the Upper Rio Grande that has been monitored annually since 1990 and 
intermittently since 1986. No activity has been observed at this historical 
site. The Arctic subspecies would only migrate through New Mexico." 
(BLM 1998). While habitat may exist in the area for peregrine falcon it 
does not appear as if any active sites are near the site. 

Bald Eagle: 
New Mexico does provide habitat for bald eagle wintering and migration. 
No bald eagle nesting use has been identified on BLM administered lands 
(the most likely location for nesting near the site). The only documented 
winter roosting area along the Rio Grande is south of Pilar some distance 
from the mine site. The summer use habitat would be within Vi mile of 
large bodies of water. 

Interior Least Tem: 
According to the BLM (1998) the interior least tem would be considered 
an accidental migrant in this area. This bird is found mainly in 
Southeastern New Mexico and is only known to nest in Chaves County. 
There are no known nesting or use areas for this species within the area. 

Mexican Spotted Owl: 
The Mexican spotted owl habitat has been described as deep, narrow, 
timbered canyons with cool shady places, at elevations ranging from 6,500 
to 9,000 feet. Possible habitat sites include canopy coverage greater than 
80% and are dominated by larger (14 in. dbh or better) subalpine fir, 
Engehnann spmce and Douglas fir. With these constraints no appropriate 
habitat is located near the tailings facility or discharge points. 

Southwestem Willow Flycatcher: 
The southwestem willow flycatcher is found along riparian habitats where 
dense groves of willow, alder, and other species are present. For breeding, 
surface water must be present near the riparian habitat. Most ofthe 
documented sightings of southwestem willow flycatcher have been south 
of Taos, a considerable distance from the mine. 

Colorado squawfish: 
This species is characterized as a big river fish. This species is endemic to 
the Colorado River Basin and is not known to have occurred within the 
Red River basin and is not Usted by the USFS as occurring within the 
Carson National Forest. 

b. Description of critical habitat: 
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Black-footed ferret: No critical habitat designated 
American peregrine falcon/Arctic peregrine falcon: No infomiation on 
critical habitat information is available. The main threat to peregrine 
falcons has been attributed to pesticide use (particularly DDT) which has 
been discontinued in the U.S. 
Bald eagle: No critical liabitat is known. 
Interior least tem: No critical habitat has been designated in this area. 
Mexican spotted owl: The only critical habitat in this area has been 
rescinded. 
Southwestem willow flycatcher: According to the BLM few areas have 
been designated as critical habitat and we are not aware that any ofthe 
areas are within the mine site discharge areas. No description of critical 
habitat is available in the BLM report. 
Colorado squawfish: No critical habitat has been designated in the area. 

c. A review and an analysis ofthe effects ofthe action on the endangered 
species in terms of individuals and populations, including 
consideration ofthe indirect and cumulative effects ofthe action on 
the species and habitat. 

Based on analysis of information available at this time the only 
endangered species that occurs in the region is the Southwestem willow 
flycatcher, which have been documented south of Taos, over 20 miles 
south ofthe mine site. All discharge limits are calculated to conservatively 
meet all applicable water quahty standards for the Red River, Segment 2-
119, which are as restrictive as the standards for the Rio Grande below 
Taos, where the Flycatcher habitat is located. 

d. Analysis of altemative actions that would reduce, eliminate and/or 
minimize the facility's potential to adversely affect listed endangered 
species or critical habitat. 

The facility has no known potential to adversely affect Usted endangered 
species and critical habitat. 

4. Conclusions of^ects determination for each species. 

Black-footed ferret: No effect 
American peregrine falcon / Arctic peregrine falcon: No effect 
Bald eagle: No effect 
Interior least tem: No effect 
Mexican spotted owl: No effect 
Southwestem willow flycatcher: No effect 
Colorado squawfish: No effect 

5. Literature Cited: 
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Division (MMD) for the mine pemiit. 
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6. List of contacts made/preparers/sources. 

Contacts made: 

S. Des Georges. Multi-Resources Branch Chief, U.S.D.I. Bureau of Land 
Management, Taos Resource Area. 

G. Long, WildUfe Biologist, U.S.D.A. Forest Service, Carson National forest, 
Questa Ranger District. 

J. Lusk, U.S. Fish and WildUfe Service, New Mexico Ecological Services Field 
Office. 

R. MacRae, Environmental Contaminant SpeciaUst, U.S. Fish and WildUfe 
Service, New Mexico Ecological Services Field Office. 

Preparers: 

G.I. Lorinczi, Environmental Manager, Molycorp, Inc. Questa, New Mexico. 

A.M. Wagner, Ph.D., Environmental Coordinator, Molycorp, Inc. Questa, New 
Mexico. 
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G.G. Van Riper, Ph.D., Montgomery and Watson. 

7. Maps/photographs if available. 

It was determined that no other supporting documentation is necessary to 
accompany this package. 

Should you or your staff have any questions conceming this correspondence, please caU 
Geyza Lorinczi at (505) 586-7626. 

Sincerely, 

^ ^ ^ - ^ ^ J 
David R. Shoemaker 
General Manager, Molybdenum Group 

Enclosures 

xc: Scott Wilson 
Gary Van Riper 
John Pugh 
Richard Schwartz 



^ )|̂  Molycorp, Inc. 
Molybdenum Group 
P.O. Box 469 
Questa, NM 87556-0469 
Telephone (505) 586-7601 
Facsimile (505)586-0811 

David R. Shoemaker 
General Manager, Molybdenum Group 

October 14, 1999 

Environmental Protection Agency 
Enforcement and Compliance Assurance Division 
Water Enforcement Branch (6EN-W) 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Dear Sirs: 

Enclosed are the DMR forms for the month of September, 1999 for Pennit No. 
NM0022306, Outfalls 001, 002, 004 and 005. Please be advised that no 
discharge occurred in Outfalls 001, 004, and 005 for the entire month. 

Also included with this report are the bio-monitoring results of analyses for the 
third quarter of 1999 for Outfall 002. Please be advised that there was no 
discharge from Outfalls 001, 004, and 005 during the third quarter of 1999 and 
there were no samples available for bio-monitoring testing as per permit 
requirements. 

Should you have any questions, please call me at (505) 586-7601 or Fred 
Martinez at (505) 586-7673. 

Sincerely yours, 

^ / 
David R. Shoemaker 
Mine Manager 

DRS/bjd 

xc: NM Environment Dept 

Enclosures 
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MINIMUM AVERAGE MAXIMUM UNrrs 

NO. 
EX 

( 6 2 ^ 

FREQUENCE 
OF 

ANALYSIS 

SAMPLE 
TYPE 

(69-70) 
SAMPLE 

MEASUREMENT 22.9 
PERMrr 

REQUIREMENT 
236U 

DAllY Al 

( 26) 
LBS/DY 

lES/DY 

s t v ^ a j ^:fr * * * * * * ^ ^ ^ < * ^ ^. 

"W^W^WW :$«**«« 
1/30 :ALCTD 

liOSPt.i'iDfcl) 
G(Jt)3U I O C 

^ ^ V •*• 1* V 

CKCE/ t l l C I C 

SAMPLE 
MEASUREMENT 11.32 

PERMIT 
REQUIREMENT 

78B 
OAIIY AV 

"WŴ WWW 

( 26) 
LBS/DY 

lES/DY 

^ A .A. WW •% OL 
•V I T - v - i r v V 

A ^ ^ Wl. ^ . ^ 
**• •^ *» •»• ^ ' "V 

«* i4«4 * « « * « « 
* * < * 

.izaa :ALCTP 
rCNlE 

rTiTrrcT7~TDTn 
( i .S CN) 

u v r / 2 0 1 0 0 
t F F I U E M l GHOSE VJi lUi 

SAMPLE 
MEASUREMENT 

PERMFT 
REQUIREMENT D A I i y AV 

Wt WL .A. A * k , 

•*• *• *r nr -r • ( 26) 
LBS/DY 

lES/DY 

*«««$:^ L 4 w t WV J t . A 
V 3^ ^ V ' f - ^ 

««*« ;»« "W?***" *<!«**« 5 t««* 
1/3Q :ALCTD 

CICI/ $AIC1E| 

r i U C a l D t , TOTAL 
(SS F) 

o o y b i 1 0 0 
t f F L u i W l GlvOSS V A I l l 

SAMPLE 
MEASUREMENT 

^ **« * t ' ' r ' t 

i4.41 
PERMrr 

REQUIREMENT 
T I B " 

DAILY AV 
• ^ « * * 5 5 ' 

( 26) 
LBS/DY 

lES/DY 

« Wb Wk Wb w . * • . 
• * * * - ^ V A * * * * * « « WL a ^ Wl W( W .̂ 

*!• V • • •¥ *l( ^ 

"?«*55«" : ^ : ^ « « i » « ««* :« *< * « * 
iL 1/30 :ALCTD 

CKCE/ tAlCTCJ 
ECKIB 

(AL) AS) 
0 1 0 0 2 I O C 
E F H U E M GliCiiS Vl l JJ i : 

SAMPLE 
MEASUREMENT 

«n*«** 

PERMrr 
REQUIREMENT 

1 9 . 6 
DAIIY AV 

*<:*««« 

( 26) 
LBS/DY 

lES/DY 

« WL WkWk Wk Wk 
V ^ V V • r * * * ^ : ^ : ^ ^ V ^ - ^ • 

« « * » « « « « j ; : * * ; & « * < « < * « 
* * * * 

1/30 ;AI r.Tn 
I C E / (PJICTCJ 
fee l i t 

l i i C S , TCTfiL 
(AS i-E) 

0 1 0 U 5 I O C 
t f f L I J L ' i l l GfiOSS 

SAMPLE 
MEASUREMENT 

Wt. W WL Wb WL V> 

0.281 

V A L O t 
PERMrr 

REQUIREMENT 
2 3 . 6 

DAIIY AV 
; « ] » : ; « * : : ; 

( 26) 
LBS/DY 

lES/DY 

• * - ^ ? % > • ^ « * « WL Wl w t WV Wk * * * * * * 

:^««««« * s t « * « * ; « * * * * « « * * 
i/3n '.Ainin 

* * * * 
RCE/ iJJtCTE 

( A S W H ) 
O l O b b I O C 
2:hfLlJfcNT GrtOS£ VAIOI 

SAMPLE 
MEASUREMENT 

WW y V Wk Wb wt 

3.87 
PERMrr 

REQUIREMENT 
3 9 . « 

DAIIY AV 
«$:;*;*:*: 

( 26) 
LBS/DY 

lES/DY 

•v V 3? ifr *w 4 « ^ «A ,^WI, wt 
^ •*• - r •** - r * * •/•»•»•» 

. * « * * * * * * * * * * * * * * : ; < * * * * 
* * * * 

Jl 1/30 4ixia 
CKCE/ i tAICfDj 

NAME^rrOE PRINCIPAL EXECUTIVE OFRCER 

David R. Shoenaker 
Mine Manager 

TVPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONAUY EXAMINED AND 
AM FAMILIAR WTTH THE INFORMATION SUBMrTTEO HERaN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING 
THE INFORMATION, I BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE ANO COMPLETE I AM AWARE THAT THERE ARE SIGNIRCANT 
PENALTIES FOR SUBMimNQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBILITY OF FINE ANO IMPRISONMENT. SEE 18 U.&C. f 1001 AND 33 U.S.C. 
I 1319. ipenaUes under these statutss may Include Ones up to $10,000 end or 
ntsxUnuw l/nprisoiunent ot between 0 tnonths end 5 yeers.) 

J l'â m.̂ ,-ttA..X^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AQENT 

TELEPHONE DATE 

•BfiB 586 7601 
TSBBT 
CODE I 99 

NUMBER YEAR 
10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOUTIONS (Relerence al l attachments here) 
SUi'i TC'iAL CF L A l L ' i iVffiAGE MASS ICBDS FOK OCTFAILS OCl S CO z • 

EPA Form 3320-1 (08-85) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C0C5q/59C' i ;C-CaCC 

PAGE OF 



r^ERMITTEE NAME/ADDRESS (Inchide Fadlity Name/LocatUm \f Different) 

NAME p.ClZCOfiP I H C . CtESTA D I V . 

ADDRESS p . 0 . BOJl 1 6 9 

QUESTA BH 8 7 5 5 6 

FACILITY MOIYCORP I « C i COESTA D I V I S I O K 

IDCATIONxfloS MM 

A T T K : DAVID R SHGEPAEEfi , G E « . S l ' F T . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM QiPDES) 
DISCHAQQE UONITORINQ REPORT (OMPI) 

P-Itj 

KgOG2:306 
PERMrr NUMBER 

;UK 1 

DISCHARGE NUMBER 

FROM 

MONITORINQ PERIOD 

^ - ^ ^ TO ^ - * - ^ 

«AJOE 

F - H M I 
SUR I C U I Cf CCI 

Form Approved. 
OMB No. 204a4XX)4 
Approval expires (^-31-98 

6 CC2 

(20-21) (22-23) (24-2S) (26-27) (2B-2B) (30^1) 

« * * NC IJECBJIEGE L . I « « * 

NOTE: Read Instructions before completing this torm. 

PARAMETER 
(32-37) 

(AS KO) 

01062 1 0 0 

EFFLUENT GROSS VALUl 

Z i W L , TU' iAL 

(AS ZN) 

01U92 I O C 

EFFLUENT GROSS VJIID] 

fitHUUKlJ, T U ' l A i 

(AS HG) 

7 1 9 0 0 1 0 0 

EFFLUENT GROSS VALDl 

1 * • 

\ ^ ^ XX 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMfT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMrr 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMrr 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMrr 
REQUIREMENT 

SAMPLE . 
MEASUREMENT 

PERMIT 
REQUIREMENT 

NAME/TTTLE PRINaPAL EXECUTIVE OFFICER 

David R. Shoenaker 
Mine Manager 

TYPED OR PRINTED 

(3 Cant Only) Q U A N T n Y OR LOADINQ 
(46-63) . (54-61) 

AVERAGE 

5-06 

DAILY AV 

0 
7.B4 

DAI IY AV 

0 

D i l l Y AV 
•̂  

•" 

' 

-

:• 

MAXIMUM 

t ' 

1 

55.i;jfi?:?5 

^ : 9 ^ f f i t 3 f 

* * * * * * 

* * * * * * 

• 

> • . . . • 

UNR-S 

1 26) 
LBS/DY 

l E S / D ^ 

1 26) 
LBS/DY 

IES/D5 
( 26) 

LBS/DY 

lES/DS 

; 

(4 Card Only) QUANTTTY OR CONCENTRATION 
(38-45) ( 4&6^ (5461) 

MINIMUM 

* * # # * # 

* * * * * * 

=5 :F5^>?59 

* * * * * * 
1 

* * * * 4 * 

* * * * * * 

' 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONAaY EXAMINED ANO 
AM FAMILIAR WITH THE INFORMATION SUBMrTTEO HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBl£ FOR OBTAININQ 
THE INFORMATION. 1 BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE ANO COMPLETE. 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMITTINQ FALSE INFORMATION, tNCUIDINQ THE 
POSSIBILHY OF FINE AND IMPRISONMENT. SEE 18 U & C ( 1001 AND 33 U.S.C. 

mexbtiL n Aiipftsof vrifint ol beiwei n e months and 5 yeen.) 

AVERAGE 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

MAXIMUM 

* * U * * 
* * * * * * :< 

* * * * * * 

* * * * * * i 

* * * * * * 

* * * * * < : ( 

yi^^i*--CfA *—/'L.-.^--axZ, 
SIGNATURE OF PRINCIPAL EXECUTIVE ^ 

OFFICER OR AUTHORIZED AGENT 

UNR-S 

* * * 

* * * « 

* * * 

* < * < 

* * * 

* * * * 

NO. 
EX 

0 

FR£QUENCY 
OF 

ANALYSIS 
(64^) 

1/qn 

SAMPLE 
TYPE 

(69-70) 

'Al PTn 

KCiTE 

0 
( 

0 

1/30 
BCE/ 
e.c s IE 

1/30 

:ALCTD 

M L C I I 

:ALCTD 

( » « / r j t c i i 
BCKIB 

%> ; 

TELEPHONE 

505 686 7601 
f ^ . NUMBER 

DATE 1 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence ell aOachments here) 

SUB TOTAL OF DAIIY AVERAGE MASS LOADS FOR CUTFAILS 0 0 1 & C 0 2 . 

EPA Forni 3320-1 (08-85) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C 0 0 5 5 / 9 9 C 7 : C - C 1 C C 

PAGE , OF 



PERMHTEE NAMEJADDBESS (btclude FadUty NameOMalUm tf Different) 

**'^^ MCIICORP I N C . CCiSlA DIV. 
ADDRESSP. 0 . EOX 469 

QUESTA NM 8 7 5 5 6 

FACIUTY fjo^5f^.Qgp j ^ Q ^ COISTA DIVISIOK 
LDCATIONĵ CS NH 
ATTN: DAVID H SHCEB/IKIR, GEN. SUPT. 

NATIONAL POaUTANT DISCHARGE EUMINATION SYSTEM flVPOES; 
OISCHAAGE HONTTORING REPORT (OAfA) . 

NKG02:5C6 
PERMR-NUMBER 

.IM-JL 
DISCHARGE NUMBER 

RAJCR 

FROM 

MONfTORING PERIOD 
YEAR 

yy 
MO 
19 

DAY 
UJ TO 

YEAR 
\>b 

MO 
t5» 

DAY 
JU 

F -
SOH 

F i s a i 
Of C C I , cc 4 - , 

Form Approved. 
OMB No. 20404XX)4 
Approval expires 05-31-

004 6 0C5 

(20-21) (22-23) IZ4-2S) (26-27) (28-29; (30^1) 

*** KG El'CHAFGF | \ < t * 
NOTE: Read Instructions before complet ing this form. 

PARAMETER 
(32-37) 

CADBlUin l O T A l — ~ 
(AS CD) 

01027 1 0 0 ^ 
EFFLUENT GROSS VALUi 

(3 Card Only) QUANTTTY OR LOADING 
(46-53) (54-61) 

AVERAGE MAXIMUM UNrrs 

(4 Card Only) 
(36-4S) 

QUANTITY OR CONCENTRATION 
(46-53) (54-61) 

MINIMUM AVERAGE MAXIMUM UNrrs 

NO. 
EX 

FRBQUENCy 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 
SAMPLE 

MEASUREMENT 0 
PERMIT 

REQUIREMENT 

BEPCfil 
DAIIY AV 

0 . 9 0 
OAllY KX 

CCPPEK, TCT&l • 
(AS CU) 

010U2 I O C 
EFFLUENT GROSS VALUl 

( 26) 
LBS/DY 

lES/DY 

* * * * * * « * * * * : * * * * < * 

* * * * * * * * * * * * * * * * * * * * * * 
* * * * 

1/30 :/̂ LCTD 

eCklB 
SAMPLE 

MEASUREMENT 0 0 
PERMrr 

REQUIREMENT 

Lfc'Ab, TdtAL 
(AS PB) 
01051 1 0 0 
EFFLUENT GROSS 

EEECRT 
DAIIY AV 

i l . 3 9 
O A I I I MY 

( 26) 
LBS/DY 

lES/DY 

* * * * * * * * * * * * « * < * * * 

* * * * * * * * * * * * * * * * * * « * * * 
* * * * 

MML ALCTD 
i C E / (^ASCISj 
BC81B 

SAMPLE 
MEASUREMENT 

VALUE 
PERMIT 

REQUIREMENT 
BEPOBI 

DAIIY AV 
a . 6 3 

DAIIY BY 

(, 2 6 ) 
LBS/DY 

lES/DT 

^ "T V ^ V ^ * * * * * * * * * * * * 

* * * * * * * * * * * * * * * * * * « * * * 
* * * * 

iL imi :flLCTD 
KCE/ l i t C I E 
ecME 

SILVER, TOTAL 
(AS AG) 

0107 7 1 0 0 
EFFLUENl GROSS VfllCl 

SAMPLE 
MEASUREMENT 

PERMrr 
REQUIREMENT 

FEPCBT 
DAILY AV 

0.CC5 
DAIIY Rl 

aLUHINUM, TOTAI 
(AS AL) 

01105 1 0 0 
EFFIUEHI GROSS VALUl 

lES/CY 

* * * * * * * * * * * * * * < * * * 
1/30 :ALCTD 

* * * * * * ? * « * * * * * * * * * « KCE/ i i l C I L 
CCIJTH 

SAMPLE 
MEASUREMENT 0.281 0.281 h 

PERMIT 
REQUIREMENT 

BEEOBX 
DAILY AV 

CHLORDANE (TECH «IX.| 
AND METABOLITES) 
39350 1 0 0 
EFFLUENT GROSS VALDi 

^ * 3 l 
OAIIY B l 

m 
LES/DY 

* * * * * * * * * * * * * * * * * * 
1/30 CALCn 

* * * * * * * * * * * * * * * * * * * * * KCE/ ( t i l C l D 

SAMPLE 
MEASUREMENT 0 0 

PERMR-
REQUIREMENT 

EEPCHT 
DAILY AV 

0 . C 0 C 8 
DAIIY KX 

( 26) 
LBS/DY 

lES/DY 

* * * * * * *r ^ ^ -» > V 

* * * * * * * * * * * * * * * * * * * * * * 
a ^ ^ a *» •r •* ^ 

1/30 :ALCTn 
KCE/ t i l C t t 

CHLORINE, TOTAL 
HF3IDUA1 
5 0 0 6 0 1 0 0 
EFJLUENl GROSS VflLUI 

SAMPLE 
MEASUREMENT L'B m * * * * * * * * * * * * * * * * * * 

1/30 CALCTD 
PERMIT 

REQUIREMENT 
EEEQBT 

DAIIY AV 
C.35 

DAIIY BY 
****** ****** 

lES/CY 
****** **** 

***: 
CKCE/ dAIClC 
EC ETE 

NAME/TTfLE PRINCIPAL EXECUTIVE OFFICER 

David Ro Shoenaker 
Mine Manager 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WTTH THE INFORMATION SUBMrTTEO HERBN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, I BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE I AM AWARE THAT THERE ARE SIQNIRCANT 
PENALTIES FOR SUBMnTING FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUTY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. 11001 AND 33 U.S.C. 
I 1319. IfeneUes undar these statutes may Include fines up ID tl0,000 and cr 
maximum Impdsonment of t)etween 6 monthe and 0 yeen.) 

^ ^ ^ ^ ) [ ^ .A^^^-^-^J^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AQENT 

TELEPHONE DATE 

AHEXI 
SSS&l 

5 ,586 7601 99 
NUMBER YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Re/isrence a// attachments here) 

SUH TOTAL OF DAILY AVERAGE 5 DAILY HAXIHOB EASS LCiDS FCR CUTFAIIS C d , 002, CC«I 6 COS. 

EPA Fo rm 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 0 G 0 7 e / S 9 C - J i C - C l C ( 
PAGE OF 



PERMITTEE NAME/ADDRESS (Indutk FacUity Name/Location tf Different) 
NAME BOLYCORP I N C . g C i S T A D I V . 

NATIONAL POLLUTANT OISCHARQE EUMINATION SYSTEM (NPKS) 
DISCHABQE MONITORING REPORT PMAI 

ADDRESSP. 0 . BOX i469 
QUESTA NH 87556 

P-»6J 
NKCC2:i306 

PERMIT NUMBER 
C O I h 

DISCHARGE NUMBER 

Fomi Approved. 
OMB No. 2040-0004 
Approval expires (£-31-98 

FACILITY ncLYCOHP I N C . QUESTA D I V I S I O N 
LOCATlONf^OS ^y 

ATTN: DAVID R SHCERAEIB, GEH. SOFT, 
FROM 

MONrrORINQ PERIOD | 
YEAR 

55 
MO 

t y 
DAY 

OJ TO 
YEAR 

y^ 
MO 
(Jb 

DAY 
J I' 

(20-21) (22-23) (24-25) (20-27) (26-29) (30-31) 

RAJCR 

F - FIKil 
PROCESS KATEE 

*«* NC riSCHAEGI |X_| **« 
NOTE: Read Instnjctions befbre'cornpleting ttils fbrni. 

PARAMETER 
(32-37) 

TtHPEi^ATUHl i , HA'IEH 
DEG. FAERENBEI I 
O O C l l 1 0 0 
EFFLUENT GROSS VALUl 
OXYGEN t E B A N D , C B E R . 

(HIGH LEVEL) (COD) 
0 0 3 1 0 1 0 0 
EFFLUENT GROSS VALDl 

00400 1 0 0 
EFFLUENT GROSS VALUl 
S O L I D S , TOTAL 
SUSPENDED 
00530 1 0 0 
EFFLUENT GROSS VALUl 
CYANIDE, T o T A l 

(AS CN) 
0 0 7 2 0 1 0 0 
EFFLUENT GROSS VALUl 
J 'LUOHlbE, T C T A L 

(AS F) 
0 0 9 5 1 1 0 0 
EFfLUENT GROSS VALOI 
ARSENIC, I d T A l 

(AS AS) 
0 1 0 0 2 1 0 0 
EFFLUENT GROSS V A I U I 

^ ^ ^ 

.^X 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

. PERMFT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT . 
REQUIREMENT 

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (5461) 

AVERAGE 

* : t « « * « 

^Ji:44«4s 

E f ^ O B t 
D A I 1 1 AV 

* * * * * * 

* * * * * * * 

BEFOfiT 
D A I L I AV 

DAILY AV 

lEFOBT 
D A I l l AV 

BEPGBT 
D A I I Y AV 

MAXIMUM 

* * * * * * 

* * * * * * ^ 

EEECBT 
D A I I Y RX 

* * * * * * 

* * * * * * >| 

. 
BEPORT 

D A I I Y BX 

BEECBT 
D A I I Y MX 

BBFOET 
D A I I Y RX 

BEICET 
D A I I Y HX 

UNR-S 

* * * 

( 26) 

lES/DY 

< * * 

( 26) 

lES/DX 
( ,26) 

lES /EY 
( 26) 

lES/DY 
( 26) 

l E S / C Y 

(4 Card Onia QUANTTTr OR CONCENTRATION 
(38-45) (46-53) fi4S1) 

MINIMUM 

* * * * * * 

* * * * * * 

« :>««** 

* * * * * * 

^ . 0 
RIBIBOC 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

«««:** : * 

* * * * * * 

« * « « * « 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONAaY EXAMINED ANO 
AM FAMOJAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMITTEO INFORMATION IS TRUE, 
ACCURATE AND COMPLETE 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMHTINQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBILiry OF F I N E A N D I M P R I S O N M E N T , S E E 18 U.S.C. 11001 AND 33 U.S.C. 

maKlmu m Itttptisorvnont of botwot n 6 months and Syeeta.) J ano ar 

AVERAGE 

BEfCBT 
D A I I Y AV 

60 
D A I I Y AV 

* * * « * « 

* * * * * * 

20 
D U L Y AV 

0.025 
DAILY AV 

3 . 0 
D A I I Y AV 

C.5 
D A I I Y AV 

MAXIMUM 

SEECf i l 
D A I I Y EX 

SO 
O A I I Y ex 

HAXIECK 

3C 
D A I I Y t x 

C.C5 
D A I I Y EX 

3.C 
D A I I Y EX 

1.1 
D A I I Y 

£:^^1-*,>( ^ y 1-2̂ *.̂ ^ >̂  
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFnCER OR AUTHORIZEO AQENT 

f l 

UNR-S 

( 3 £ ) 

D E G . F 
( I S ) 

K G / I 
( 12 ) 

SU 
( 3S) 

E G / I 
( I S ) 

PG/1 
( 3S) 

RG/1 
( i S ) 

R G / I 

NO. 
EX 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 

SEEBIY f f iAE ; 

I I E K I Y X R E C : 

l i l B l Y j E A l 

( IEK I .Y rCEECS 

ii 

fl 

fE&IYi :CBECS 

EEKIY :C«IC£ 

tEEsiY icmcs 
TELEPHONE 

SQ-5,586 76Q1 
^ d NUMBER 

DATE 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) C 0 1 2 2 / 9 9 C J 2 C - C 1 C C 
PAGE OF 



PERMRTEE NAME/ADDRESS qncbukFaelttty Name/Location tf Different 

' ' ^ ^ HOLYCOBP I N C . (.UESIA DIV. 
ADDRESSP.. O . BOX H69 

QUESIA >i .; B B ; 8 7 5 5 6 ^ 
s - .•' '•••:• ':'• ' • ; y . • • • 

FACIUTY H O L Y C O B P I M C . t U E S T A D I V I S I O K ?' > ' 
lOCATIONjj^os • ' N H . i ^ I , 
A T T N : D A V I D H S H C E H A K I B , G E N . S U E T . *' 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (VPOE^ 
D ISCHABOE M O N r r O R I N Q REPORT (DMR) 

N B 0 C 2 : 3 0 6 
PERMR-NUMBER 

J i m . 
001 * 

OISCHARQE NUMBER 

( 51 , , . 

FROM 

MONrrORINQ PERIOD | 
YEAR 

9S 
MO 
I'y 

DAY 
U l :TO 

YEAR 
yi< 

MO 
U5> 

DAY 
iU 

BAJOB 

F - - FIBAL ' 
FBOCESS VAIEB 

Form Approved. 
OMB No. 2040^XX>4 
Approval expires O&^l -88 

t - ;> 

(20-21) (22-23) (24-25) (26-27) (26-2B) (30-31) 
* * « NC C I S C B A B G I | X I *** 

NOTE: Read Instructions before completing this form. 

PARAMETER 
(32-37) 

UEiiYLLlUH. TOTAL 
(AS PE) 

01012 i 0 0 { 
EFFLUENT GROSS VALQii 

(3 Card Only) QUANTTTY OR LOADINQ 
(46-63) (54-61) I 

AVERAGE MAXIMUM UNITS 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-*9 (46-63) (5461) 

MINIMUM AVERAGE MAXIMUM UNR-S 

NO. 
EX 

FREOUENCf 
OF 

ANALYSS 

SAMPLE 
TYPE 

(69-70J 
SAMPLE 

MEASUREMENT 

PERMR--
RBatAREMENT n u l l AV 

CADHIUH, TOTAL ^T" 
(AS;! CD) -

01027 1 0 0 t ' 
EFFLUENT GROSS VALO: 

BECCBT 
D i i t i ax 

T 2 6 J 

I E S / D Y 

****** 

****** BEfCBT 
EAIll Al 

BESCST 
DAIIY EX 

( IS) 

BG/I 
C»C£/ 
EC BIB 

i:CBIGS 

SAMPLE 
MEASUREMENT 

' ; c ; - f T 7 6 T ,., * * * * * * 

PEBMrr 
REQUIREMENT 

BEPOBT 
D i m 1? 

COBALSt, TOIAL ^— 
(AS CO)^ 5 : 

0 1 0 3 7 1 0 : :0 ^ 
EFFLUENT GBOS'S VALU 

BEfCBT 
DAZII KZ 

. * * * * * « 
lES/DY 

0 , 0 5 
DAILY iV OAIXY EX 

( I S ) 

B C / I 
lEEX^lCCEfCS 

SAMPLE 
MEASUREMENT 

( 26) * * * * * * 

PERMIT 
REQUIREMENr 

COPtEfi, TpTAL;' ~ 
(AS CO); '-'•' " -^ f 

0 1 0 1 2 1 ; 0 ^ ' P -t' 
EFFLUENT GBOiSS VAICi 

BBEOtI 
] > A I I X : B X 

* * * : » * * 
IES/DY 

&EFC&T 
: P A i i t At 

BEECET 
DAiJY ex 

( I S ) 

BG/L 
CBCE/ f.CSfCSl 

KCBIB 
SAMPLE 

MEASUREMENT 
• I'-i ( 26) * * * * * * ( IS) 

PERMIT 
REQUIREMBir 

(AS;F?) I; 
0 1 0 1 5 1 / ^ 0 ' e« n 
EFFLUENT GROSS VAIOi 

EEfOBT 
D l l l l l f 

BEIrCBT 
OJZtY »X 

* * * * * * 
lES/DY 

C I S 
CIILY AV DAIIY 

3C 
UL EG/1 

EiRlY< CECCS 

SAMPLE 
MEASUREMENT X': 

s '•• . ' . : i • ( 26) , * * * * * * r^ 

PERMnr 
REQUIREMENT 

LEAD, TOTAL 
(AS PB) '-
01051 1^0 0 
EFFLUENT GROSS 

BEPOBT 
DAILY A¥ 

BEICFI 
OAIII HI 

****** 
IES/DY 

C.6 
DAILY AV M U l 

m€ 

(19) 

B6/L 
»EEHIY< CBECS 

SAMPLE 
MEASUREMENT 

V A L U l 
PERMIT 

REQUIREMENT 
^BEPOHT 
PAIL|:AV 

BBSOST 
BAIII HX 

(26) 

IES/DY 

****** (JS) 

****** 0.3 
DAILY AV 

C 
DAIIY 

KEEBIICCBCCS 
EG/L 

BANGANESE, TOIAL 
H (AS^RB) 

0 1 0 5 5 1 0 0 
EFFLUENT GROSS VALDi 

SAMPLE 
MEASUREMENT i i ' 

PTOMIT 
REQUIREMENT 

EBPOIT 
DAIIt At 

BlFOBt 
DAilY HZ 

( 26) 

lES/DI 

****** 
' .•.•> 

#***** > .̂ 11.0 • 
DAILI AV 

1. 
DAIIY EX 

(-3S) 

;G/I 
lEiAItfCKJCSj 

NAME/nTLE PRINCIPAL EXECUTIVE OFFICER . 

David R. Shoemaker :;: i?, | 
Mine Manager ' r •::• '̂  -i -. 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND 
AM FAMILIAR WITH THE INFORMATION SUBMITTEO HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBIE FOR OBTAININO 
THE INFORMATION. I BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE ANO COMPLETE. I AM AWARE THAT THERE AF£ SIQNinCANT 
PENALTIES FOR SUBMnTINQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBnJTY OF FINE ANO IMPRISONMENT. SEE 16 U.aC. i 1001 AND 33 U.&C. 
I 1319. IPenaUea under these ataiutaa may Include Unas t p to $10,000 end or 
meidmumlmprtaenmenloltietiMene months end 6 yean ) 

^f^:^w^7t - / L y^ 

TELEPHONE OATE 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AQENT 

\ 5Q5 ,586 76Q1 
TBDT 
£S3BL 

99 
NUMBER YEAR 

IQ 
MO 

14 
DAY 

COMMENTS ANO EXPLANATION OF ANY VIOLATIONS (ReKsiBflce aAattBC/unenls./iere) 
c I- •J M 

EPA Fonn 3320-1 (08-99) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
00123 /99C ' J2C-01CC 

PAGE OF 



PERMITTEE NAME/ADDRESS (Include FacUity Name/Location tf Different) 

NAME [ j G i V C G h t 1 « C . C t i S l I A D I V . 
ADDRESSP. C . bCH ^ t 9 

QUESTA KH 6 7 5 5 6 

FACIUTY rtclYCCRP I N C . C t E S T A D I V I S I C K 
lOCATIONi^CS NB 

A T ' l u : D A V I D ti S H C E f i l P . i f i , G E N . S U P T . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCHARGE MONITORING REPORT (DMR] 

Kr!0022306 
PERMR- NUMBER 

>M 

COI fl 
DISCHARGE NUMBER 

MONITORING PERIOD 
YEAR 

55 
*^f?. 

Ci 
DAY 

01 TO 
YEAR 

9S 
MO 

CS 
DAY 

- t 
(20^21) (22-23) (24-25) (26-27) (26-29) (30-31) 

Fonn Approved. - -
H . - ICT , OMB No. 2040-0004 
•̂  ^ '^ ^ " Approval expires 05^1 -98 

F - f l l l . 1 
F E C C t S S i i l T E E 

* * * NC CIECEAFCI | X I * < * 
NOTE: Read Instructions before completing this forni. 

PARAMETER 
(32-37) 

riULYHUiiiUfc, T L ' l ^ L 
(AS ao) 

O lOb^ 1 u c 
L F f l U t N T GHCSS VAIUJ 
b J L V i i i i , '1 'OTAL 

(AS AG) 
01077 1 0 0 
EFFLUENT GROSS VALUl 
ViW«Dl iJt5, TUI'JIL 

(AS V) 
o i o a v 1 0 0 
EFFIUi iNT GROSS V A l O l 
'z,IWL, TL'i 'AL 
(AS ZS) 
0 1 0 3 2 1 0 fc 
EFFLUENT GBOSS VALOI 
i L U h i W U H , TOTAL 

(AS AL) 
0 1 1 0 6 1 0 0 
fcFFLUEWT GHOSS VJLUI 
S t L t f i l U f e , aUTJlL 

(AS S&) 
011147 1 0 0 
EFFLUENT GBOSS VALOI 

AKD a t T f l B O L I T E S ) 
393bO 1 0 0 
EFfLUENT GHOSS VALDl 

\ ^ ^ 

XX 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMH" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

NAHE/rnVE PRINaPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (54^1) 

AVERAGE 

k iFOBT 
D A I I Y AV 

I5EI?0HT 
D A I I Y AV 

SEFCflT 
D A I I Y AV 

liSFCHT 
DAILY AV 

DAILY AV 

RtfOfiT 
D A I I Y AV 

SEPOltT 
DAILY AV 

MAXIMUM 

SEPOST 
D A I I Y BX 

KEJCfiT 
D A I I Y KX 

JIEECET 
D A I I Y HX 

EEEOET 
D A I I Y HX 

D A I I Y HX 

fiEtCBT 
D A I I Y HX 

REfCUT 
DAI IY HX 

UNR-S 

( 2b) 

lES/DV 
( '26) 

l E S / D l 
{ '2b) 

1ES/D \ 
{ 2b) 

l E S / D i 
( 26) 

I B S / D l 
i 26) 

IES/DY 
( 26) 

IES/DY 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38^5) (46-53) (54-61) 

MINIMUM 

?; : f9 : j : t :? 

• * * * * * * 

• v V v * w ^ ••» 

* * * * * * 

5f«=i?V>C5 

* * * * * * 

> t * = t * ? * 

* * * * * * 

* * * * 5 S ? 

* * * * * * 

*»:??5-•^ 

* * * * * * 

« « * * * « 

^ i tV^^ f i f i f 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PEISONAU.Y EXAMINED AND 
AM FAMIUAR WITH THE INFORMATION SUBMITTED HEREIN; ANO BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMITTEO INFORMATION IS TRUE, 
ACCURATE AND COMPLETE 1 AM AWARE THAT THERE ARE SIQNIRCANT 
PENALTIES FOR SUBMHTINQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUnr OF FINE ANO IMPRISONMENT, SEE I B U.S.C 11001 AND 33 U.S.C. 

fnsxfrnu ne months and 5 yeaia.) 

AVERAGE 

1.0 
DAILY AV 

BEFCET 
D A I I Y AV 

C A I I Y AV 

0 . 2 
D A I I Y AV 

BFPCBT 
D A I I Y AV 

BISC5T 
D A I I Y AV 

BEfCBT 
DAILY AV 

MAXIMUM 

i . e 
DAILY »X 

B E I C E l 
D A I I Y t x 

BEICES 
D A I I Y t x 

D A I I Y KX 

EEICET 
D A I I Y t n 

B E f C i l 
D A I I Y t x 

BEICFT 
D A I I Y EX 

^-^^..I^^jf ^Z* U-r-^ >̂  
SIGNATURE OF PRINCIPAL EXECUTIVE ^ 

OFnCER OR AUTHORIZED AGENT 

UNR-S 

( 15) 

K G / 1 
( I S ) 

B G / I 
( 1^) 

B G / I 
( I S ) 

B G / I 
( I S ) 

R G / I 
( I S ) 

H G / I 
( I S ) 

H G / I 

NO. 
EX 

(BWEj) 

t 

( 

c 

I 

FREQUENCf 
OF 

ANALYSIS 
( 6 4 ^ ) 

EEKIY 

SAMPLE 
TYPE 

(69-70) 

:CE fO ! 

KCS/ rCBPC* 
eCKTB 

KCE/ :CHfC£ 
ECKTE 

l E K l Y :CH?CJ 

C I C E / ;CHfC£ 
RCHIK 

CKCE/ : C 8 t C ! 
BCSIB 

CKCE/ 
KCH3H 

TELEPHONE 

505.586 7601 
SSSlI NUMBER 

:cBics 

DATE 1 

99 
YEAR 

10 
MO 

u 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 0 0 1 2 ^ / 9 S C ' i 2 C - C l C C PAGE OF 



PERMRTEE NAME/ADDRESS 
NAME i . u L Y C U l . t ' 1 
ADDRESS V . 0 . B G ^ 

yotsifi 

FACILnY tJClYCOKi? 1 

LOCATlONi;jCS 
A ' l l H : DAVID fi S 

(Include FacUity Name/Location tf Different) 

NC. Cl i i i J lA C I V . 
1169 

KH 87556 

ac. totsTA Division 
(iH 

nC£KJlR£R, G E H . S U P I . 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
DISCHABQE MONITORING REPORT (DMR) 

(2-16) 

t i M 0 C 2 : 3 0 6 
PERMR- NUMBER 

C O I A 
DISCHARGE NUMBER 

Fomi Approved. 
OMB No. 204&<XX)4 
Approval expires 05-31-08 

FROM 

MONrrORINQ PERIOD | 
YEAR 

5 9 
MO 
l y 

DAY 
Ul TO 

YEAR 
bS 

MO 
Ct 

DAY 
i t 

(20-21) (22-23) (24-25) (26-27) (26-29) (30-31) 

KAJCH 

F - FIR 11 
PBCCESS m i E F 

« * « MC E l S C H A t G F I X I =«** 
NOTE: Read Instructions before complet ing this form. 

PARAMFTER 
(32-37) 

i i O H , i h CUWLUIT H i 
IHHO T R t A T M E M a E IAK ' . 
5 0 0 b O 1 0 C 
c F F L U E N T GHOSS V A L U l 
C l i l C h l W t , ' i o i k i 

bOCbO 1 0 0 
tFFLUfcW' I GflOSS V A I L I 

HtbCURV, TO' l ' i i 
{ A S HG) 

7 1 9 0 0 I O C 
fcFFLUfcNl G R O S S V A I O J 

^ ^ ^ 

^X 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMEhR-

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMEKR-

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

NAMEHTTLE PRINCIPAL EXECUTIVE OFRCER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (54-61) 

AVERAGE 

NO DISCHARGE 

DAILY AV 

BtPOBT 
DAILY AV 

EEPCBI 
DAI IY AV 

MAXIMUM 

FOR ENTIRE 
K E I C B T 

D A I I Y HX 

BEECBT 
D A I I Y HX 

B B I C B T 
D A I I Y KX 

* 

UNR-S 

( 0 3 ) 

MONTH: 

BGD ( 26) 

I E S / D 5 
( 2 6 ) 

I E S / D Y 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38^5) (46-53) (54-61) 

MINIMUM , 

3 i : 4 * * « * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR Wn>l THE INFORMATION SUBMrFTED HEREIN; ANO BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING 
THE INFORMATION. 1 BEUEVE THE SUBMRTEO INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIQNIRCANT 
PENALTIES FOR SUBMimNQ FALSE INFORMATION. INCLUDING THE 
POSSIBIUTY OF RNE AND IMPRISONMENT. SEE 18 US.C. i 1001 AND 33 U.S.C. 

maxAnu fn Ifnpffsoivnont ot botww nemonthsendSyeeia.) 

AVERAGE 
* * * * * * 

* * * * * * 

BJ fCBI 
DAIIY AV 

C C C l 
DAIIY AV 

MAXIMUM 

•*• -• ^ -^ ^ -r 

* » : : ? < < :$ 

filECBl 
DAI IY t x 

0.CC2 
DAIIY BX 

^ $ ^ ^ ^ y f ^ /A^iA.^,^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

UNR-S 

* * * 
* * * * 

( 3 S ) 

E G / I 
( I S ) 

R G / 1 

NO. 
EX 

(02-63) 

FREQUENCY 
OF 

ANALYSS 
(6468) 

C C K l l I 
LCDS 

SAMPLE 
TYPE 

(69-70) 

iCCBDt 

CKCE/ :CH5C* 
PCBIE 

U I K I Y rCRICS 

TELEPHONE 

- ^ 5i 586 7601 
^ . 1 NUMBER 

..- .-.̂  

DATE 1 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence a l l attachments here) 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C C 1 2 5 / S S C 7 ; C - C l C f 

PAQE OF 



PERMRTEE NAME/ADDRESS (Include FacUUy Name/Location tf Different) 

NAME a O L ^ C O h V I H C . C U h S l A D I V . 
ADDRESSP. 0 . BOX i469 

Q U E S I A NH 8 7 5 5 6 

FACIUTY noLYCOBP I H C . C O i S T A D I V I S I O N 
LOCATIOMfaoS KH . 
ATTN: DAVID B S U O E B A R i B , G E N . S O F T ; : 

NATIONAL POLLUTANT DISCHAROE ELIMINATION SYSTEM (NPDES) 
DISCtJAfiGE MONITORING REPORT (DMR) 

16) 
M B 0 0 2 2 5 0 6 

PERMR- NUMBER 
oc^ ^ 

DISCHARGE NUMBER 

HAJCB 

Form Approved. 
OMB No. 2040<XX)4 
Approval expires 05-31-08 

• • . -

FROM 

MONrrORINQ PERIOD 
^ ' ^ 

99 
MO 
C9 

D^/. 
01 TO 

YEAR 
yy 

MO 
Ub 

DAY 
JU 

(20-21) (2M3) | 2 M 9 | 2 S ^ (2M9) 00-31) 

r - r i K A i 
SSEPAGl F B / I A I I I K G S lEFOOSDeNT 

. , , • ' • • i 

* * • NO Dl£CBAB^t;' |~~j * * « i 
.. NOTE: Read Instructions betore'compleUng this form. 

PARAMETER 
(32-37) 

TtHPEUATUIlt!, U£lkE 
DEG. FAHBE^BEIT . 
0 0 0 1 1 1 0 0 
EFFLUENT GBOSS VALOB 

(3 Card Oily) QUANTITY OR LOADINQ 
(46-53) " (64-61) 

AVERAGE 
* * * * * * 

MAXIMUM 

* * * * * * 

* * * * * * 4 

UNR^. 

(4 Card Only) QUANTTTY OR CONCENTRATION 
(3&4S) (46-53) (54S1) 

MINIMUM 

UUi* 
AVERAGE MAXIMUM UNRS 

NO. 
EX 

FREQUENCI 
OF . 

ANALYSIS 
(8»6BJ 

SAMPLE 
TYPE 

'(69-70) 
SAMPLE 

MEASUREMENT 

PERMR-
REQUIREMENT 

• * * * * * * : • * * * • 
* * * * . ; 

«««««:« 
53,6 

Y ^ i^* i«:» 

BlicEI 
D A I I Y AV 

iUl 
DAIIY ex 

( IE) 
DE6 f 

D I 6 ; F 

IL ia I F K l l ; ̂ 

(UIGB LEVEL) (CCD) 
00340 I O O 
EFFLUENT GBOSS VALO 

SAMPLE 
MEASUREMENT 22.9 28 v2; 

PERMR-
REQUIREMENT 

BEFOB! 
DAILY AV 

****** 

BEFCBf 
DAIIY BX 

* * * * * * 
8 . 1 ' 

* * * * * * 
I E S / D Y DAILY AV 

iOiO. 
s c 

DAIIY tx 

( I S ) 

BG/1^"< 

iz! COMPQ: 
f f i B i i :cErcs 

I T SAMPLE 
MEASUREMENT 

* * * * * * 

0 0 4 0 0 I 0 " : c 
AFFLUENT GBOSS VAXOi 

PERMIT 
REQUIREMENT 

* * * * * u ^ 
'- ;7.14f' 

*** ' 
« * * * : HIBIBOB 

* * * * * j > 
7.87 

SOLIDS, 101'AX. 
SUSPENDED ^ r. 
00530 1 0;; 0 y 
EPFLDENT GBOSS VAIOB 

S.C 
BAXJBit 

( 12) 

UZL 
SOt 

r; rn sm-
EFKIY;£A£ 

SAMPLE 
MEASUREMENT U;32 ; 11;;53. 

pERMrr 
REQUIREMENT 0AIII AV 

BEiCB!t 
OAIIY BX 

( 26) 
LBS/DY 

* * * * * * 

•4**4** ' ' 
4 1 L Q _ ^ 

CYAWlDk, I'OTAl 
(AS CS) 

0 0 7 2 0 I Ol 0 
EFFLOENT GBOSS VALOJ 

IBS/DY 

LBS/DY 
* * * * * * 

" 5 ^ 
D A I I Y AV 

ia ̂
3C^ 

DAILY t x 

( 1?) 
M6/Lg 

B G / i : 

IL: m i 
J r i X mm 

I I E I I I O C B m 
SAMPLE 

MEASUREMENT O.T - ' 

PERMR-
REQUIREM^«T 

BEFOBT 
DAILY AV 

£££C&T 
DAIIY 8X 

* * * * * * * 

LESS THAN 
OIO 

IES/DY 
KLUOfllDt, TOVIl • 

(AS F) 
0 0 9 5 1 1 0 0 
EFFLOENl 6B0SS VALOB 

* * * * * * 
DAILY AV 

LESS.:THAN 

D A I I l tfi 

( 1 9 ) 
MQ/L' 

B S / I ^ 

n. 
lilBrxixBlos 

SAMPLE 
MEASUREMENT ^ 4 .41 4.70 

PERMrr 
REQUIREMENT 

BlFCBt 
CAIU AV 

( 26) 
LBS/DY 

BBfC£f 
DAIIY ItX 

* * * * * * 
11.5L 

LES/OY 
rFH¥Trrc7~fMJi—~ 

(AS AS) :•• 
01002 .: 1 0 0 
EFFLUENT GBOSS VALOB 

DAItY AV 

1.67 

LESS THAN 
; »010 

D A I I Y BX 
LESS THAN 

: .010 

( I S ) 

• • ' • ' - ' > . 

IL in. U. iiittuxiLSSi m 
SAMPLE 

MEASUREMENT e 0 
PERMIT 

REQUIREMENT 
BEBOBT 

DAIIY AV DAILY JIX 

( 26) 
LBS/DY 

* * * * * * 

«****r 
lES/DY DAIIY AV DAIIY EX 

( I S ) 
WG/L.' 0 1/z: CPPQS 

UiKlYi:CBfCS 

NAHEmTLE PRINCIPAL EXECUTIVE OFFICER 

David Ro Shoemaker 
Mine Manager 

i l l 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PBSONALLY EXAMINED AND 
AM FAMILIAR WITH THE INFORMATION SUBMrFTED HEREIN: AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINtNG 
THE INFORMATION, I BEUEVE THE SUBMmED INFORMATION IS TRUE, 
ACCURATE AND COtliO>LETE. I AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDINQ THE 
POSSIBILITY OF FINE AND IMPRISONMENT. SEE 18 U a C . 11001 AND 33 U.S.C. 
I 131B. l^enalUea under these stafutss may Include Unea up to $10,000 and or 
maidmum Imprisonmeni o l between e months and 5 yean.) 

TELEPHONE DATE 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AQENT 

5 0 5 1 5 8 6 ' 7 6 0 1 
TWBT 

99 
NUMBER YEAR 

lb 
MO 

14 
DAY 

COMMEhR-S AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
• • - . . ' • ' . y 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
r i 0 1 7 0 / 9 9 G ' / 2 C - C l C C 

PAQE OF 



PERMITTEE NAME/ADDRESS (include FacUlly Name/Location tf Different) 
NAME l^OiiCOrtE' l & Q . {.LISIA C I V . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCHARGE MONITORING REPORT (DMR) 

ADDRESSP. 0 . b o x 1 6 9 
Q U t S I A NR b 7 5 5 6 

12-16)-

M 1 0 0 2 2 J Q 5 
PERMR-NUMBER 

00 2 A 
DISCHARGE NUMBER 

efiJCK 
Form Approved. 
OMB No. 2040-0004 
Approval expires 05-31-98 

FACIUTY fjojL^ CO HP I M C . t O i S T A D I V I S I C K 
U)CATION .̂̂ CS NS 
j t ' iTN: DAVID ii S U C E e i k i B , G E t l . S U P 7 . 

FROM 

MONrrORINQ PERIOD 
YEAR 

y^ 
MO 
t y 

DAY 
UJ TO 

YEAR 
\ i ^ 

MO 
Ol> 

DAY 
JL 

(20-21) (22-23) (24-25) (26-27) (ZS-2S; (30^1) 

f - F I I 1 1 
SfcEPAGl FF/1A1I11(GS lElCOkCEIi'I 

*** NC I1£CBAEC-E |2~ I **< 
NOTE: Read Instructions befbre'compieting this forni. 

PARAMETER 
(32-37) 

FrFYTrnrFTTom:— 
(AS EE) 

01U12 1 0 0 
EFFLOEMT GROSS VALOll 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (54-61) 

AVERAGE MAXIMUM UNR-S 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM AVERAGE MAXIMUM UNR-S 

NO. 
EX 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 
SAMPLE 

MEASUREMENT 0 
PERMR-

REQUIREMEm-
EEFCRT 

DAIIY AV 
BEFCBT 

DAILY BX 

( 26) 
-BS/DY 

I E S / D Y 

XrKt ^t V *» •»• 

* * * * * * 

LESS THAN 
SQL 

BEECBT 
DAILY AV 

LESS THAN 

CADHIUH, TOiai 
(AS CD) 

0 1 0 2 7 1 0 C 
E F F l U i i N l GflOSS VfiLUf 

LESS THAN 
.001 

BELCF3 
DAILY r x 

( I S ) 

%/L r ^ ^ COMPOS 

B G / I 
BC£/ tCBFCS 
KCKTE 

SAMPLE 
MEASUREMENT 0 .m\ * * * * * * 

PEHMR-
REQUIREMENT 

EEFOBT 
DAILY AV 

BEFCBT 
DAIIY HX 

* * * * * * 

LESS THAN 
.001 

I E S / D Y 
0 . 0 5 

DAILY AV 
C . C £ 

DAIIY e x 

( I S ) 
IG/L 0 UL COMPOS 

i i K l K C B F C S 
E G / I 

CCibALt , T t T A L 
(AS CO) 

0 1 0 3 7 1 0 0 
EFFIUENT GHOSS VBLOE 

SAMPLE 
MEASUREMENT ,028 .028 

PERMrr 
REQUIREMENT 

BEFORT 
D A I I Y AV 

BEFCBT 
DAIIY HX 

( 26) 
BS/DY 

I E S / D Y 

* * * * « : » LESS THAN 
.010 

* * * * * * BEFCKI 
DAILY AV 

LESS THAN 
OIO 

B i F C B l 
DAI IY »: 

( IS ) 
MG/L 

g c / i 

im. roMPOs 
BCE/ tCBFCS 
BCB1E 

COPPEh, TOTAL 
(AS CU) 

0104 2 1 0 0 
EFFLOENT GHOSS VALOI 

SAMPLE 
MEASUREMENT 

PERMTT 
REQUIREMENT 

EEFOBT 
DAILY AV 

BEFCBT 
DAIIY HX 

l i iOM, TCTAL 
(AS FE) 

OlOHb 1 0 0 
EFFLUENl GfiOSS VALDi 

( 26) 
BS/DY 

l E S / D Y 

* * * * : } « LESS THAN 
.010 

LESS THAN 
»010 

* * * * * * 

*:»***:» 

C I S 
DAILY AV 

C , 3 C 
DAIIY FJ 

( 1 9 ) 
MG/L 

H G / I 

1/2- COMPQS 
E l B I Y i C E E C S 

SAMPLE 
MEASUREMENT 0.281 0.282 

PERMR-
REQUiREMENT 

BEFCBT 
DAILY AV 

BEFCBT 
D A I I Y n x 

( 26) 
LBS/DY 

I E S / D Y 
« * : » * * * 

LESS THAN 
0.10 

LESS THAN 
0.10 

0 . 6 
CAIIY AV DAIIY t : 

( 3S) 
MG/L 

K G / I 

Ul. COMPOS 
EEBIYCCKFOS 

Lt.AD, TOTAL 
(AS PB) 
O l U b l 1 0 0 
EFFLUENl GfiOSS 

SAMPLE 
MEASUREMENT 0 

VALOE 
PERMIT 

REQUIREMENT 
BEFOBT 

DAILY AV 
BEFCBT 

DAIIY BX 

( 26) 
LBS/DY 

IES/DY 

* * * * * * LESS THAN 
.003 

* * * * > * * 

LESS THAN 
.003 

C . 3 
DAILY AV 

C . 6 
DAI IY e X 

( IS ) 
MG/L 

B G / I 

la. COMPOS 
E1:K1,Y( CBFCS 

HiiMGANESE, TOTAL 
(AS HN) 

0 1 0 5 b 1 0 0 
EFFLUENT GBOSS VALOE 

SAMPLE 
MEASUREMENT 3.87 3.94 

( 2 6 ) «**1»«^:» 

1.38 1.40 
PERMR-

REQUIREMENT 
BEFORT 

DAILY AV 
BEFCBT 
DAIIY MX 

****** 

IES/DY 
BEFCBT 

DAIIY AV 
BEFCIT 

DAIIY E 

( IS ) 
MG/L 

E G / 1 

IZL COMPOS 
lEEKtYOCBFCS 

NAME/TTTLE PRINaPAL EXECUTIVE OFFICER 

David R, Shoemeiker 
MlRe Mc|R9ger 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING 
THE INFORMATION. I BEUEVE THE SUBMHTEO INFORMATION IS TRUE, 
ACCURATE AND COMPl£TE I AM AWARE THAT THERE ARE SIQNIRCANT 
PENALTIES FOR SUBMnTINQ FALSE INFORMATION. INCLUDINQ THE 
POSSIBILmr OF F I N E A N D I M P R I S O N M E N T . SEE 18 U.S.C. 11001 AND 33 U.S.C. 
I 1318. (Penalties under these statutea may Include lines 14) 10 $10,000 end or 
maximum lmpilsonmenloltM»ieen 6 months and 5 yeeis.) 

B I Q N A T U R E QF P R I N C I P A L EXECUTIVE ^ 

TELEPHONE DATE 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

LOB .586 7601 99 
TBBn 
CODE I 

NUMBER YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Jflelerence all attachments here) 

EPA Foim 3320-1 (0845) Previous editions may not be used. (REPLACES EPA FORM T-40 VITHICH MAY NOT BE USED.) 
C 0 1 7 1 / S 9 C 7 i C - C K C 

PAGE OF 



PERMITTEE NAME/ADDRESS (Include FacllUyNameOMation tf Different) 

NAME iiclifCOfiP I b C . COiSTA CIV. 
ADDRESSP. 0 . BOS ^ b ^ 

CUFSTA »H 67556 

FACILRY HCIYCOHP IJJC. COESTA CIVISICN 
LOCATlONĵ OS NH 
A-ITH: DAVID H SHCEKAKER, GEN. SOPT. 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISC|1AF{QE MONITORINQ REPORT (DMR) 

NR002 i306 
PERMR- NUMBER 

oo: 
DISCHARGE NUMBER 

K A J C i i 

Form Approved. 
OMB No. 2040-0004 
Approval expires 05-31-98 

FROM 

MONrrORINQ PERIOD | 

^ ^ ^ 9S 
MO 

19 
DAY 

0 1 TO 
YEAR 

SS 
MO 

GS 
DAY 

J t 
(20^1) (22-a) I24-2S; (26-27) (28-29) (30-31) 

F - F INIL 
SEEPfiGE F£/TA1I1KCS lEFCCKDMiT 

* * * NC t l £ C B A F € I | I 3 l *=^* 
NOTE: Read Instructions before complet ing this fo rm. 

PARAMETER 
(32-37) 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (54-61) 

AVERAGE MAXIMUM UNR-S 

TIFT 
LBS/0 f 

(4 Card Only) QUANTHY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM AVERAGE MAXIMUM UNR-S 

NO. 
EX 

(6M9 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 
^ U T T H T m f T r F T T m r E — 

(AS HO) 
01062 I O C 
fcFFLUENT GBOSS VAlli 

SAMPLE 
MEASUREMENT 

.<k .r, JL • ! J l JL 

5.06 5.08 1.80 1.80 
PERMR" 

REQUIREMEm-

FETU¥T~ 
DAILY AV 

BEFCBT 
DAILY nx 

* * * * * * 
IES/D> 

BEtCBT 
CAIIY AV 

BEFCBT 
DAIIY EX 

( I S ) 
MG/L 

BG/I 

1/7 COMPOS 
lEiKLY ;ceFO£ 

LBS/DY 
• ? ^ ^ b i i V i ; i i , T U T A L 

(AS AG) 
01077 1 0 0 
EFFLOENl GROSS VALO 

SAMPLE 
M E A S U R E M E I ^ 

PERMR-
REQUIREMENT 

BEfCBT 
DAILY AV 

81FC£T 
DAIIY MX 

* * * * * * 

LESS THAN 
,002 

l E S / D l 
T l F C l T " 
LAIIY AV 

LESS THAN 
.002 

BEFCPT 
DAIIY t l 

* * * * * * LESS THAN 
; .010 

TTTy 

MG/L 

KG/I 

0 1/30 COMPOS 
KCE/ pCEFCa 
PCBTE 

\IAHAbiUfi, TUI'JIL 
(AS V) 

01087 I O C 
tFFLUENl GROSS VALO 

SAMPLE 
MEASUREMENT .028 .028 

PERMIT 
REQUIREMENT 

KtPOBf 
DAIIY AV 

FEiClT 
DAIIY BX 

i 26) 
LBS/DY 

* * * * * * 
IES/DY 

BEFCBT 
DAIIY AV 

LESS THAN 
: .010 
BEFCIT 

DAIIY t x 
ZI t iC, TUTAi 
( A S 2 N ) 
C1092 1 0 0 
EFFLUENl GHOSS V«10 

( 26) 
LBS/DY 

* * * * * * LESS THAN 
.020 

LESS THAN 
.020 

( ITT 
MG/L 

BG/I 

1/30 COMPOS 
( |KC£/ p.CRFC^ 

ECBIB 
SAMPLE 

MEASUREMENT 

PERMR-
REQUIREMENT 

HEBOBT 
D I I I Y AV 

fiEfCET 
DAIIY nx 

* * * * * * 
l E S / D l 

CTT ' 
DAIIY AV 

T7T-
D A I I l t l 

ALUhlHiiRt TOTAL 
(AS AL) 

0 1 1 0 5 1 0 0 
EFFLOEItlT GfiOSS VALO 

LBS/DY 
* * * * * * LESS THAN 

0 . 1 
LESS THAN 

0.1 

( 15) 
MG/L 

E 6 / I 

1/7 COMPOS 
^EFBLY ICBFCS 

SAMPLE 
MEASUREMENT 0.281 

PERMR-
REQUIREMENT 

SEFCbf 
DAILY AV 

;0.281 
K I F C B T 

DAIIY RX 
****** 

IES/DY 
BEFCBT 

DAIIY AV 
BEFCBT 
DAIIY tx 

* * * * * * 

( IS) 
MG/L 

EG/1 

1/30 COMPOS 
qSCE/ CCKFC^ 

ecKie 
SbLti^lUh, TCTIL 

(AS SE) 
01117 1 0 0 
EFFLUBBT GROSS VALD^ 

SAMPLE 
MEASUREMENT 0 

PERMR" 
REQUIREMEtn-

E£FO»t 
DAILY AV 

RIFOfif 
DAIIY KX 

T"26r 
LBS/DY 

LESS THAN 
.005 

IES/DY 
BEECBT 

DAILY AV 

LESS THAN 
.005 

REFCET 
DAIIY EX 

CHLOftOAbK (T£CH » i X 
AND HETABCLIIES) 

3^350 I O C 
EFFLOENT GBOSS VALU 

LBS/DY 
* * * * * * 

( I S ) 
MG/L 

BG/I 

1/30 COMPOS 
qKCE/ pCKIO^ 

BCKIB 
SAMPLE 

MEASUREMENT 0 
PERMR-

REQUIREMENT 

BKfOBT 
DAILY AV 

0 
BEFOBT 
DAIIY BX 

****** 

LESS THAN 
.0002 

lES/DH 
EEiCBT 

DAIIY AV 

LESS THAN 
.0002 

BEFCBT 
DAIIY ex 

( 3S) 
MG/L 

EG/L 

1/30 COMPOS 
q s c E / {^CKic:^ 

ECBIE 
NAME/nr iE PRINaPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TTPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONAUY EXAMINED AND 
AM FAMIUAR WTTH THE INFORMATION SUBMHTED HEREIN; ANO BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, I BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIGNIRCANT 
PENALTIES FOR SUBMnTING FALSE INFORMATION, INCLUDING THE 
POSSIBOJTY OF FINE AND IMPRISONMENT. SEE IB U.S.C. 11001 AND 33 U.S.C. 
t 1319. (Penalties under these statutes may Include Unea up to t10,000 and or 
maximum Imprisonment o l b e t i m a i 6 mtmths end 5 yeeis.) 

•^^^'^tw^Vl ^ / U . . * — A ^ 

TELEPHONE DATE 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AQENT ^ 5 J 5 8 6 76ni a gglTl NUMBER 

33. 
YEAR 

20. 
MO 

I L 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence al l attachments here) 

EPA Fo rm 3320-1 (08-95) Previous edit ions may not be used. (REPLACES EPA FORM T-40 W H I C H MAY NOT BE USED.) GC172/9gC72C-ClCC PAGE OF 

file:///IAHAbiUfi


' t^RMRTEE NAME/ADDRESS (Indade Fadlity Name/Location tf Different) 

*'^^ HOLYCOBP I S C . COESTA DiV. 
UJDRESSP. ^0* BOX 46.9 

NATIONAL POLLUTANT DISCHAROE EUMINATION SYSTEM (NPDES) 
DISCtJABGE MONfTORING REPORT (DMR) 

QDBSIA I .) BHC.e755^: 
ME0022306 

PERMR-NUMBER 
002 « 

DISCHARGE NUMBER 

BAJOB 
Form Approved. 
OMB No. 2 0 4 0 0 0 0 4 
Approval expires 0 5 ^ 1 - 8 8 

•ACILITY HOLYCOBP IBC* COESIA DIVISIOB y] ,.' 
OCATlOMjiOs"- - BH?- ; % 
ATTN: DAVID B SHCEBAREB, GEM. SDET. ' ' 

FROM 

MONTTORINQ PERIOD | 
Y ^ , 

99 
MO 
t 9 

DAY 
U l TO 

YEAR 
yy 

MO 
(JS 

DAY 
30 

(20-21) (22-23) (24-2S) (26-27) (28-29) (30-3f) 

P - FIMAI 
SEEPAGE ; f£ /TAlI I&,GSIBICUBDEBT 

*«« NC t lSCBAECI I I . I :«*« ' 
NOTE: Read Instructions before'completing this form. 

PARAMETER 
(32-37) ' • 

KLOW, IN CtJNDUlT Ok 
THBU TBEATMEBT PLAB1 
50050 1 0 0 
EFFLOENT GBOSS VALOI 
CHLUHINE, TOTAL , 
BESIDUAL . - : 
50060 1 fO 0 '; ' 
EFFLOENT GBOSS VALOI 
HKHCUBYi T O T i l .. ^ 
(AS HG) ^ :: iW.) .fr; • 
71900 I Of \0 ' 
EFFLOENT GBOiSS VALOI 

' . . • ' ' > ' ^ ^ • - * u 

. . ' • ' • 1 

1 

^ 
^ , < ^ v V ^ 

SAMPLE 
MEASUREMENT 

PERMIT-
REQUIREMENT 

SAMPLE 
MEASUREMEhR-

PERMrr 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMBNT 

SAMPLE 
MEASUREMETR-

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMTT 
REQUIREMENT 

NAME/Tin£ PRINCIPAL EXECUTIVE OFFICER, . 

.David R.'Shoemaker ~- '̂ ^ fi 
MineMaRager ^'-y ' ^ ' ' 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (54-61) 

AVERAGE 
... u_ 

'0 .336 ' 

D A I I t AV 

^ 0 ^̂ ^ •̂ • 

DAZIJ AV 

r- 0 •• 

t t i t t i t 
D A I 1.x AV 

?"' ' '. i . ' 

'J 

i.1 ^ 

: !?• ' . ^ ; : 

MAXIMUM 

.'• ' '0.426 
.BUl fCt* ' 
D A I I l 81 

: . ; .0 '^^' 

DAILY HX 

BEECBT 
DAi t t ax 
•''i:i '--̂ ^ 

•f , - ^ ' 

' • • ' - • ' ^ • • ' ' 

; . , 

- ?<^ -H' '̂ 
' '• ' " " . 

UNR^S 

i 03) 
MGD ' 

EGD 
( 26) 
LBS/PY 

IES/DY 
{ 26) 
LBS/DY 

IES/DY 

' 

-: 

1^ 

(4 Card Only) QUANTHY OR CONCENTRATION ' 
( 3 8 ^ ) (46-53) (5461) 

MINIMUM 
, * * * * * * 
• 1 • • ' 

4;**«<»* 

I ****** 
* * * j ^ * * 

•, ; 4 * * * * * 

* * * t * * 

; • • . . * • ' T * 

• i ' , J • ' ' . 

: • • . - ' ' " : • ' • ' • ' • - . 

1 CERTinr UNDER PENALTY OF LAW THAT 1 HAVE PERSONAU.Y EXAMINED AND 
AM FAMIUAR WITH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBIE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMITTEO INFORMATION IS TRUE, 
ACCURATE AND COMPLETE 1 AM AWARE THAT THERE ARE SIQNIFtCANT 
PENALTIES FOR SUBMimNQ FALSE INFORMATION, INCLUDING THE 
POSSIBOiTY OF FINE AND IMPRISONMENT. SEE 18 U.&C. 11001 AND 33 U.S.a 

ffltnftnu n im/tf (SCtfVWflf of ooftvsc n e months end 8 yeeie.) 

AVERAGE 

* « » « « « 

, * * * 4 * * V 

.LESS THAN 
; .010 

BEECBT 
DAILY AV 
LESS THAN 

.0002 
€ . 0 € 1 

CAI IY AV 
1 ' " 

- ' t ' ' 

t . ^ :"t 

MAXIMUM 

« « < « « « 

* * * 4 * i i 

LESS THAN 
.010 ' 

BBICES 
DAIIY EX 

LESS THAN 
,0002 

DAIIY EX 
! . ' • ' ! 

1-

i. 

i 

. : ^ ^ w / y A . . ^ w ^ . 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AQENT 

UNR-S 

( I S ) 
MG/L 
.j> 

: ( • 

B G / I 
( 1 9 ) 
MG/L r 

B G / l T 

.-.-; J . ' 1 . 

\ . • < 

\ i" 

NO. 
EX 

0 

FHEQUENC1 
OF 

ANALYSIS 
(64^) 

mix 
I J 3 ^ 1 . 

0 ' l / 30 

SAMPLE 
TYPE 

(69-70) 

GAUGIN5 
i t e ECI 

COMPOS 
I I C B / OCBfCS 

ECBTB i 

0 1/7 COMPOS 
iEEEilOCBECS 

TELEPHONE 

>505 586 7601 
SSTE NUMBER 

• • • -

• 

-' 

'r 

•. . • ' . 

1 

• " ' . 

DATE 1 

99 
YEAR 

1 

10 
MO 

14 
DAY 

XJMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all ettachmenia here) 

EPA Foffli 3320-1 (08-05) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C 0 1 7 3 / S 9 C 7 i C - 0 1 C C 

PAQE OF 



PERMITTEE NAME/ADDRESS (Include FacUUy Name/Location tf Different) 
* * ^ ^ I v C i i C O E f I b C . C l i i S i A L I V . 
ADDRESSP. G . BOX H b S 

t ^ U E S l A NM d l b S b 

FACIUTY rtoiYCOKP I N C . L D I S T A DIVISIOK 
L0CAT10Ni.̂ es HM 
ii'i'iiii: DAVID a SHCERifllH, GEB. SOPT. 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPOES) 
DISCHABQE MONrrORINQ REPORT (DMR) 

16) 

tig 0 0 2 : 5 06 
PERMR- NUMBER 

(17-19) 

.Cl iLJL 
DISCHARGE NUMBER 

Form App roved . 
O M B No. 2040<XX)4 
Approva l expires 05-31-98 

FROM 

MONrrORINQ PERIOD | 
YEAR 

55 
MO 
C9 

DAY 
Cl TO 

YEAR 
yy 

MO 
oy 

DAY 
J t 

(20-21) (22-23) (24-25) (20^27) (20-29) (30-31) 

EAJCE 

P - F I f c i l 
BIBE DBlltiAGE 

t t t NC II5CBAEGE I 1 2 . I *** 
NOTE: Read Instruct ions before comple t ing this f o r m . 

PARAMETER 
(32-37) 

(iilGH LEVEL) (CCD) 
UOJUU 1 0 0 
Lt'FlUEMl GROSS VAl 0 

(3 Card Only) QUANTTTY O R L O A D I N Q 
(46-53) (54-61) 

AVERAGE 
.<. ^1 , 1 . J . JL J i . 

MAXIMUM 
J . J. jt. J J . Jl. 

;»4>**** i 

UNR-S 

(4 Card Only) QUANTITY O R C O N C E N T R A T I O N 
(38-45J (46-53) (54-61) 

MINIMUM 
* * * * * * 

AVERAGE MAXIMUM UNR-S 

NO. 
EX 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 
SAMPLE 

MEASUREMENT 

PERMR-
REQUIREMENT 

t t t t ^ i ^ f 
* t •* -*• V 

* * * * * * 1 2 5 
&AIIY AV 

3 2 5 
DAIIY EX 

( I S ) 

RG/1 
I J I I Y ICBPCS 

TE 

utmoo 1 0 0 
c t tLUEMl GEOSS 

SAMPLE 
MEASUREMENT 

• J , •iK mM, J L ^*, J t , 
•V *ir -*• V -•• i r :^;:»«4:<:« 

PERMR-
V A L U D REQUIREMENT 

* * * * « : { . 4 * * * * * K t t t 

BIBI80K 
t t t t t t 

uTTTTTrsT-Ttmr 
SUSFEKLED 
UUb'iii I O C 
ifJLOEWT GROSS VALOU 

t t t t t t 

* * * * * * 

S.C 
BAXIECE 

( 3 2 ) 

SD 
l A I l Y SBAE 

SAMPLE 
MEASUREMENT 

( 2 6 7 

PERMIT 
REQUIREMENT 

BEtCSl 
DAILY AV 

BEECBT 
DAILY HY IES/DY 

•^-arjrs-srrc * i ! * * * ^ = 

* * * * * * 

W 
DAIIY AV 

3C 
DAIIY EX 

( 3S) 

EG/I 
lAILY OCBtCS 

AaiiKHlC, ' l O T i l 
(AS AS) 

U1U02 1 0 0 
liJ-riUiiWT GflOSS VALUl 

SAMPLE 
MEASUREMENT 

«A, «•. .A A .*. rfL 
••• V -r V w 

PERMR-
REQUIREMENT 

* * * * * * 4 4 * * * * * * * 

(£S Bf) 
U1012 I O C 
LFiLUEJiT GhOSS VALO 

T^W 

BEfCBT 
DAIIY AV 

BEECBT 
DAIIY ex 

( IS) 

BG/I 
JAlll OCHtCS 

SAMPLE 
MEASUREMENT 

* * * * * * 

PERMR-
REQUIREMENT 

BEBOBT 
DAIIY AV 

BEECBT 
DAIIY H: 

* * * * * * 

IES/DY 
BEECBT 

DAIIY AV 
BEHCET 
DAIIY KX 

( IS) 

BG/I 
CBCE/ (CBKSi 
BCfiTB 

CJIDMIUH, TOTAI 
(AS CD) 

U1U27 1 0 0 
EfFLUENI GflOSS VALO 

SAMPLE 
MEASUREMENT 

( 2 ^ * * * * * * 

PERMR" 
REQUIREMEhnr 

BEECBT 
DAIIY AV DAiiY nx 

* * * * * * 

lES/DY 
•—C,C5 
DAIIY AV 

CObAL'i', 'XC3TAL 
(AS CO) 

01037 1 0 0 
LFfLUEHT GilCSS VALO 

- e.ic 
DAIIY BX 

( I S ) 

HG/I 
t A l I Y C.CBCOS 

SAMPLE 
MEASUREMENT 

( 2 6 ) * * * * * * 

. PERMR-
REQUIREMENT DAILY AV 

B f t t l i T 
DAIIY »X 

* * * * * * 

IES/DY 
BEECBT 

DAILY AV 
BEECEl 
DAIIY EX 

( I S ) 

RG/1 
CKCE/ 

BCfiTB 
CCBfQS 

NAME/TITLE PRINaPAL EXECUTIVE OFFICER 

Deivid R. Shoemaker 
MiRe Mgnqger 

TYPED OR PRIKTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WTTH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, I BEUEVE THE SUBMHTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMHTINQ FALSE INFORMATION, INCLUDING THE 
POSSiaaJTY OF FINE AND IMPRISONMENT, SEE 18 U.S.C. 11001 ANO 33 U.S.C. 
I 1319.. (Penalties under these statutes may Include Snea up to $10,000 and or 
maximum lmprisonnentolt)etween 6 months end Syeeis.) 

^>^.^..^*r7\ ^ / U l r .n i / . 

T E L E P H O N E DATE 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFRCER OR AUTHORIZEO AQENT 

50?,586 7601 99 
CODE NUMBER YEAR 

10 
MO 

14 
DAY 

C O M M E N T S A N D EXPLANATION O F ANY VIOLATIONS (Relerence a l l at tachments here) 
D U f t l i l G E K B I O D S C F L I S C H A H G E . 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) on';i H/<?'if.T>c-<nf f PAGE OF 



PERMRTEE NAME/ADDRESS (Include FacUity Name/Location tf Different) 
NAME s O L ^ C U h i ' 1 « C . C t l S I A D i l i . 

NATIONAL POUUTANT DISCHARGE EUMINATION SYSTEM ^ P X S ) 
OlSCtJARGE MONITORINQ REPORT (DMA) 

(2-16) 

ADDRESSP. C . BOX i l6 9 
CO ESTA Ka 6 7 5 5 6 

FACIUTY f , c n i COB t I N C . C l ' E S T A D l V I S l C b 
LOCATION '̂AGS NN 
A l ' i N : D A V I D R S H C E M I S i R , G E N . S U E T . 

K f 0 0 2 : 3 0 6 
PERMR-NUMBER 

)M 

coy h 
DISCHARGE NUMBER 

MONrrORINQ PERIOD | 
YEAR 

b ^ 
MO 
l\) 

DAY 
UJ TO 

YEAR 
\ i ^ 

MO 
Oi 

DAY 
iO 

KAJCB 

I - F I K A l 
K l I i B C f i J l l i A G E 

Fomi Approved. 
OMB No. 20400004 
Approval expires 05-31-98 

(20-21) (22-23; (24-25) (26-27) (28-29) (30-31) 
t t t SC C I S C B A E G E | X _ | *=*« 

NOTE: Read InsbticUons before'completing this form. 

PARAMETER 
(32-37) 

(AS CO) 
CJL'M2 I O C 
i K f L O E . N I GhGSS l / A L U l 
i . t a D , I C I A L 
( r tb PB) 
O l U b l 1 0 0 
«. fFLUE^|• i GhOSS V A L U l 
S l L V K f i , i t T A L 

( f iS AG) 
J i 0 7 7 1 0 0 
LFFLUEWT GBOSS V A I O i 
V A l J f l D I U f i , T O T i l l 

(AS V) 
U l U b V 1 0 0 
t * F i U E N l GflOSS V A L O I 
L I M C , T O T A L 
( hS ZN) 
0 1 0 9 2 1 0 0 
t F f L U B N l GROSS V A L D l 
A L U K I K U B , T O T f i l 

( A 3 AL ) 
U l l O i , I O C 
AFFLUENT GflOSS V A L O i 
: 3 i L l i N I U B , TOTAL 

(AS SE) 
0 1 1 4 7 I O C 
t F F L U E N T GROSS V A L O I 

^ ^ ^ 

XX 
SAMPLE 

MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMFT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMTT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

NAME/TTOE PRINCIPAL EXECUTIVE OFFICER 

Dqvid R. Shoemaker 
MiRe MaRager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53) (54-61) 

AVERAGE 

BEEOBT 
D A I I Y AV 

BEFOBT 
D A I L Y AV 

BEFOBT 
D A I L Y AV 

BEFOBT 
D A I L Y AV 

BEECBT 
D A I L Y AV 

B I F O R T 
D A I I Y AV 

BEFOBT 
D A I I Y AV 

MAXIMUM 

B E F C E T 
D A I I Y BX 

BEFCET 
D A I I Y RX 

EEFCET 
D A I I Y MX 

BEFCBT 
D A I I Y n x 

B E F C B T 
D A I I Y MX 

BEFCBT 
D A I I Y BX 

BEFCET 
D A I I Y RX 

UNRS 

( 2 6 ) 

l E S / C Y 
( 2 6 ) 

l E S / C Y 
( 26 ) 

I E S / D Y 
( 2 6 ) 

I E S / D Y 
( 2 6 ) 

I E S / D Y 
( 2 6 ) 

I E S / D Y 
( 2 6 ) 

I E S / D Y 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45; (46-53; (54-67; 

MINIMUM 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PEreONAU.Y EXAMINED AND 
AM FAMIUAR WRH THE INFORMATION SUBMII IbO HERBN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBIE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ABE SIGNIRCANT 
PENALTIES FOR SUBMOTINQ FALSE INFORMATION. INCLUDINQ THE 
POSSIBILITY OF FINE AND IMPRISONMENT. SEE IB U.S.C. S 1001 AND 33 U.S.C. 

tnoxtmu fft intpfisoniTiBiit of botwoi t l 0 tnonths Bttd 0 yoBts.) 

AVERAGE 

0 . 1 5 
C A I L Y AV 

0 . 3 
D A I L Y AV 

EEFCET 
l A I l Y AV 

BEFCBT 
D A I L Y AV 

C . 7 5 
C A I I Y AV 

EEPCET 
D A I L Y AV 

EEPCBT 
D A I L Y AV 

MAXIMUM 

C . 3 C 
D A I I Y EX 

C.6 
DAIIY ex 

BEFCBl 
DAIIY t l 

BEFCET 
DAIIY EX 

1.5 
CAIIY IX 

BEECBT 
DAIIY : t l 

BEFCET 
DAIIY EX 

^ _ . ^ ^ ^ ^ 

SIGNATURE OF PRINCIPAL EXECUTIVE^ 
OFFICER OR AUTHORIZEO AQENT 

UNR^S 

( I S ) 

H G / I 
( I S ) 

B G / I 
( I S ) 

B G / I 
( I S ) 

R G / L 
( I S ) 

E G / L 
( I S ) 

E G / I 
( I S ) 

E G / i 

NO. 
EX 

(B2«i; 

t 

FREQUENCY 
OF 

ANALYSIS 
(64-68; 

SAMPLE 
TYPE 

(69-70) 

AILY <;CBFOS 

D A I L Y <CBPCS 

C ECE/ ICEtOS 
ECBTB 

C I C E / C C B F C S 
ECBTB 

C A l l i (CBFpS 

C B C E / C C B F C S 
BCBTE 

.C 

TELEPHONE 

505,586 7601 
SSrJ NUMBER 

KCE/ rCBfOS 
ECKIB 

DATE 

39 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
L l i f i l e i G FJi jSIODS CF C I S C H A B G E . 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
0 0 5 1 9 / 9 S & ' i 2 C - 0 1 C C 

PAGE OF 



PERMRTEE NAME/ADDRESS (IndudeFacUUy Name/Location tf Different) 

NAME HOl iCGBi- I t i C . C t i S l A D I V . 
ADDRESSt. 0 . h O l l i t S 

QUESTA iin £ 7 5 5 6 

FACIUTY hClYCOJiP I R C . t C I S T A D I V I S I O K 
LOCATIONTACS KM 
ulTi'i: UAVIU H S B C E E A K I B , G E K . S O F T . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCHARGE MONrrORINQ REPORT (DMR) 

Kfc002 i306 
PERMR* NUMBER 

)M 

0 0 1 A 
DISCHARGE NUMBER 

MONITORING PERIOD | 

YEAfl 
99 

^9>^ 
C9 

DAY 
01 TO 

YEAR 
*<3 

MO 
OS 

DAY 
JC 

Form Approved. 
OMB No. 20400004 
Approval expires 05-31-98 

(20-21) (22-23) (24-25) (26-27) (28-29) (30^1) 

BAJCB 

F - f l K l I 
t i l S t C E i l K A G E 

« * * NC I I S C B i l E G i I x l < * * 
NOTE: Read Instructions t)efore completing this form. 

PARAMETER 
(32-37) 

LHLUhUAUh (T i i Lh K l i , 
&U0 flfclA60LIlfcS) 

3^350 1 U C 
E f f l O E M T GROSS VALOI 

TUhU T R t a i i l E a i FLAti'. 
500bU 1 0 C 
I f f l U i N T GflOSS VALOI 
LhLUr i l .Nk , ' i U T A i 
L t S I D U A L 
50060 1 0 C 
I F i L l J E H I GHOSS VALDl 
i^hhLUh!^, " lUT i i i 
( i t s iiG) 
7 1 9 0 0 I O C 
t l f f LUENT GHOSS VALOi 

^ ^ ^ 

XX 
SAMPLE 

MEASUREMENT 

PERMRT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMRT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMB^T 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

NAME/TITLE PRINDPAL EXECUTIVE OFFICER 

David R. Shoemsiker 
MiRe MqRager 

TYPED OR PRINTED 

(3 Card Only) QUANTTTY OR LOADINQ 
(46-53; (54-6i; 

AVERAGE 

BEF^UHT 
D A I I Y AV 

NO DISCHARGE 
BEIOBT 

DAILY AV 

BEFCHT 
DAILY AV 

EEFCHT 
D A I I Y AV 

MAXIMUM 

BEFCBT 
D A I I Y HX 

FOR ENTIRE 
BEFCfT 

D A I I Y BX 

HEPCRT 
DAIIY ax 

BEICST 
D A I I Y HX 

: 

UNR*S 

( 2b) 

l E S / D i 
I U3) 

MONTH: 

EGD 
( 26) 

IES/D> 
i '2b) 

I t S / D H 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

».V«V5=? 

* * * * * * 

* * * * * * 

* * * * ! * * 

* * * * * * 

* * * * * * 

*X! : t :;?*:> 

• * * * * * * 

1 CERTIFY UNDER PENALTY OF U W THAT 1 HAVE PERSONAUY EXAMINED AND 
AM FAMILIAR W n H THE INFORMATION SUBMHTED HEREIN: AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING 
THE INFORMATION. 1 BEUEVE THE SUBMrTTEO INFORMATION IS TRUE. 
ACCURATE AND COMPLETE 1 AM AWARE THAT THERE ARE SIGNIRCANT 
PENALTIES FOR SUBMHTING FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUTY OF FINE AND IMPRISONMENT. SEE 1B U.S.C. S1001 AND 33 U.S.C. 

tnoxtnui m ItnptisotvnBtit ot bBtwoi nSmonthsandSyeaa.) 

AVERAGE 

D A I I Y AV 
5 f * * * * = ? 

* * * * * * 

D A I I Y AV 

0.(JC1 
D A I I Y AV 

MAXIMUM 

it! test 
DAILY rx 

* * * * 5 f J ^ 

Xf i t i i t iA - i , t 

BEJCFT 
D A I I Y \ 1 

DAILY t l 

, ^ L ^ ^/L—<, 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZEO AQENT 

UNR*S 

\ I t ) 

B G / I 

* * * 
* * < * 
( I S ) 

K G / I 
( I S ) 

B G / I 

NO. 
EX 

(BM3]) 

{ 

FREQUENCY 
OF 

ANALYSIS 
(84-68) 

BCE/ 
ECBTB 

l A I L Y 

( 

SAMPLE 
TYPE 

(69-70) 

:tBtci 

! lASf i I 

KCE/ ;C8PCi 
KCHTE 

I A I I Y rCBFCJ 

TELEPHONE 

^ % S86 7601 
M M NUMBER 

^ ' •• 

DATE 1 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
U l J h l h G P £ £ I O U S Ci! C I S C H A B G E . 

EPA Form 3320-1 (08-95) Previous editions may not tie used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) C 0 2 2 O / S S C 7 ' C - 0 1 C C PAGE OF 



PERMRTEE NAME/ADDRESS (IndudeFacUUy Name/Location tf Different) 
NAME a o L i C o M i ' I d C . t t i S T A L I V . 
ADDRESSP. C . BOK 1 6 9 

Q U E S I A N 5̂ 8 7 5 5 6 

FACIUTY HCLYCORP l U C . ( . O i S T A D I V I S I O K 
LOCATION^ftOS MH 

i i ' i ' i iw : DAVID B S H C t t i J i i K , G I N . S O F T . 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
DISCtUFJQE MONITORING REPORT (DMR) 

i» ip .002: ;3 0 6 
PERMR* NUMBER 

(17-19) 

CCS A 
DISCHARGE NUMBER 

Form Approved. 
OMB No. 2040-0004 
Approval expires 05-31-98 

FROM 

MONTTORINQ PERIOD 
YEAR 

9S 
MO 

C5 
DAY 

OJ TO 
YEAR 

b-a 
MO 
Lb 

DAY 
J O 

(20-21> (22-23) (24-25) (2e-2;> (28-29) (3tM«) 

HAJCR 

F - f l K A l 

n i B E L f t l h i Q l 

* * * »C t l S C B A E G I l l ^ l * * < 
NOTE: Read lnstiuctior» betore'compleUng this form. 

PARAMETER 
(32-37) 

( H I G H L E V E L ) (CCD) 
0 0 3 4 0 1 0 0 
fcFFLOEST GaOSE V A I O i 

0 0 4 0 0 1 0 0 
fcFELOENT GROSS V f t L O l 
S O L I D S , T O T A L 
SUSPENDED 
OObJO I O C 
J i f F L U E N l GHOSS V A L D i 

(AS AS) 
0 1 0 0 2 I O C 
E F F L U E S T GEOSS V A L O I 
b t i k i U L I O h , T O ' J A I 

(AS BJ:) 
0 1 0 1 2 1 0 G 
EFFLUEHT GBOSS VALUl 
CAb t j IOK, I O T A I 

(AS CD) 
0 1 0 2 7 I O C 
EFFLOENT GBOSS VALOI 
CObALT, TOTAL 

(AS CO) 
0 1 0 3 7 1 0 0 
EFFLUENT GHOSS VALDl 

^ , XX 
SAMPLE 

MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUiREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

NAME/TTTLE PRINCIPAL EXECUTIVE OFnCER 

David R. Shoemaker 
MiRe Manager 

(3 Card Only) QUANTITY OR LOADING 
(46-53) (54-61) 

AVERAGE 
j t j ; : ^ ! - . ; : * * 

V 9 3 f W V 

55f:F9s?9 

i fSt^ i : .Sf i f : f 

EElCBT 
D A I I Y AV 

* * * * * * 

* * * * * * 

BEECBT 
D A I I Y AV 

SEEOST 
DAILY AV 

EEEOBT 
D E I I Y AV 

MAXIMUM 

: f 3 : « * * : j 

* * * * * * i 

* * * * * * 

* * * * * * i 

EEECtT 
D A I I Y ex 

* * * * * * 

* * * * * * n 

BEECBT 
D A I I Y BX 

EEIOFT 
D A I I Y HX 

BteECET 
D A I I Y HX 

UNR-S 

< < * 

< * * 
« * * « 

( 26) 

l E S / D ^ 

* * * 
< « * * 

( 26) 

IES/DY 
( 26) 

IES/DY 
( 26) 

IES/DY 

(4 Cam Only) QUANTITY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

* * 4 4 4 * 

* * * * * * 

e.c 
B I f i l R O B 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WITH THE INFORMATION SUBMnTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSBLE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMrTTEO INFORMATION IS TRUE, 
ACCURATE AND C6MPLETE. 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMnTING FALSE INFORMATION, INCLUDING THE 
POSSIBIUTY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. 8 1001 ANO 33 U.S.C. 

tttoximu m Imprisonment olbetime 

AVERAGE 

125 
D A I I Y AV 

* * * * * * 

* * * * * * 

20 
DAILY AV 

EEPCBT 
D A I I Y AV 

BEFCBT 
D A I I Y AV 

, 

d.Cs 
D A I I Y AV 

BEFCET 
C A I I Y AV 

MAXIMUM 

12E 
DAILY EX 

S.C 
B A X l E C r 

3C 
D A I I Y t x 

BEfCET 
D A I I Y EX 

BEFCET 
C A I I Y EX 

C . I C 
DAILY EX 

BEFCET 
DAILY EX 

^ ^ ^ A -/ U ^ 
SIGNATURE OF PR'INCIPAL EXECUTIVE ^ 

OFFICER OR AUTHORIZED AGENT 

UNR-S 

( 3S) 

B G / I 

( 32) 

SU 
( I S ) 

B G / I 
( 3S) 

H G / I 
( I S ) 

B G / I 
( I S ) 

K G / I 
( I S ) 

B G / I 

NO. 
EX 

(B2«^ 

FRE<MENCi 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

r69-7o; 

I A I I Y : c B F q j 

l A I L Y i l A E 

I A I I Y XEECS 

t A I I Y :Clf ECS 

CBCE/ :CBFCS 
ECBTB 

l A I I Y i;CBFCS 

CKCE/ 1 CBFCS 
ECKIE 

TELEPHONE 

505 |586 7601 
aSTe NUMBER 

DATE 1 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
C O H l t ^ G F E B I O D S OF E I S C H A B G E . 

EPA Form 3320-1 (08-95) Previous editions may not t>e used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C02S i | / ^ J< iG -5 2 C . - G l C C 

PAQE OF 



PERMRTEE NAME/ADDRESS (Include FacUUy NameOMatlon tf Different) 
NAME i l u i J t C O f i i ' I N C . t C i S T A D I V . 

NATIONAL POaUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCjMRGE MONrrORINQ REPORT (DMR) 

ADDRESSP. C . BOX 4 6 9 
totST.% NH 67556 

(2-16) 

KK0022506 
PERMR* NUMBER 

00?^ A 
DISCHARGE NUMBER 

FACIUTY i^Qj_J(- j j j jp 2 j , ( - , t O t S T A D l V I S l C k 

LOCATlONi^OS NH 
k ' l ' k t i ' . DAVID K S H C E E A B f H , G E M . S O F T . 

FROM 

MONITORING PERIOD 
YEAR 

i<V> 
MO 
t ^ 

DAY 
UJ TO 

YEAR 
^b 

MO 
I S 

DAY 
JO 

(20-21) (22-23) (24-25) (26-27) (26-29) (30-31) 

Form Approved. 
„ . . , _ „ OMB No. 2040-0004 
"̂  * *̂  ^ ** Approval expires 05-31 -i 

F - FIKil 
niME C££l)iAGF 

*«« SO tlSCBASCi |5~ I ,<«« 
NOTE: Read Instructions bNefore*completing this form. 

PARAMETER 
(32-37) 

L O t t i l k , TOTAL 
(as CD) 

U1042 1 0 0 
E F F L U t B I GBOSS VALDi 
LEAD, TCTAL 
(AS PB) 
0 1 0 5 1 1 0 0 
EFFLUhf t l GHOSS VALDi 
S l L V E i i , T C T A I 

(AS AG) 
01077 1 0 0 
EFFLUEHT GiiOSS VALDI 
VAl^ADtUfe, TOTAL 

(AS V) 
o i u a 7 1 0 0 
fiFIlOENT GfiOSS VALDt 
i l i y C , TOTAL 
(AS ZB) 
01092 1 0 0 
feFFLOENl GROSS VALDl 
l l U H l M O B , TOTAL 

(AS AL) 
011U5 1 0 0 
EFFLOEMT GHOSS VALOI 
SfcLEbilUH, TOTAL 

(AS SB) 
011U7 1 0 0 
fiFFLUEHT GHOSS VALDt 

^ ^ 

^>X 
SAMPLE 

MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

NAHEATTLE PRINaPAL EXECUTIVE OFFICER 

David R, Shoemaker 
MiRe MaRager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53> (54-«j; 

AVERAGE 

BEFOBT 
DAILY AV 

BEFOBT 
O A I I Y AV 

BEFCBT 
DAILY AV 

BEFOBT 
D A I I Y AV 

BEFOBT 
DAILY AV 

BEPORT 
D A I I Y AV 

BEFOBT 
DAILY AV 

MAXIMUM 

B t E o S t 
D A I I Y nx 

BEFCBT 
D A I I Y MX 

BEFCET 
D A I I Y nx 

BEFCET 
D A I I Y HX 

BEFCFT 
D A I I Y MX 

BEFCBT 
DAILY HX 

BEFCBT 
D A I I Y HX 

UNR-S 

( 26) 

IES/DY 
( 26) 

IES/DY 
( 26) 

IES/DY 
( 26) 

IES/DY 
( 26) 

IES/DY 
( 26) 

IES/DY 
( 26) 

IES/DY 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45J (46-53J (54-«t) 

MINIMUM 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

' * • * * * * * ' 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONAU.Y EXAMINED AND 
AM FAMILIAR WTTH THE INFORMATION SUBMrFTED HERBN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMnTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMnTING FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUTY OF FU4E AND IMPRISONMENT. SEE 18 U.S.C. i 1001 AND 33 U.S.C. 

medmu m ImptlsotvnBiii of botwoi ne months ends years.) 

AVERAGE 

C I S 
CAILY AV 

0 . 3 
DAILY AV 

EEFCET 
D A I I Y AV 

BEFCET 
D A I I Y AV 

0 . 7 5 
D A I I Y AV 

EEFCET 
D A I I Y AV 

EEFOBT 
D A I I Y BV 

MAXIMUM 

C.3C 
D A I I Y EX 

C,6 
D A I I Y EX 

BEFCET 
C A I I Y EX 

BEICF3 
D A I I Y EX 

l . £ 
DAILY EX 

BEFCFT 
D A I I Y EX 

BEFCET 
D A I I Y EX 

^ ^ — j f - j ^ L-I-, ^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZEO AGENT 

UNrs 

( I S ) 

H G / I 
( I S ) 

B G / I 
( I S ) 

E G / I 
( 3S) 

B G / I 
( 35 ) 

RG/1 
( 3S) 

KG/1 
( I S ) 

E G / I 

NO. 
EX 

( 6 2 ^ 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

(69-70) 

L A I L Y < CEFCS 

CAILY (CBFOS 

CBCE/ ( C E I C S 
ECBTB 

C BCE/ < CEFCS 
8CBTB 

CAIEY (Cf iFCS 

C 

c 

TELEPHONE 

505 586 7601 
5511 NUMBER 

BCE/ (CH ICS 
RCBTB 

BCE/ i c « f C S 
ECBTB1 

DATE 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
D U i i l N G PERIODS O t L I S C H A B G E . 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WTHICH MAY NOT BE USED.) 
0 0 2 5 5 / 9 S C y 2 C - C l C C 

PAGE OF 



PERMRTEE NAME/ADDRESS (include Facility Name/Location tf Different) 
NAME i j O l i C O f t P i n c . t t f S T A D I V . 
ADDRESSP. C . fiC]( 4 6 9 

QUESTA hh 87 556 

FACILnY BOLYCOriP 1 « C . ( . C i S T A D I V I S I O B 
LOCATION! ACS BH 
k l l i i i U A V I D l i S H C E B f K i B , G E B . S O F T . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCHARGE MONITORINQ REPORT (DMR) 

KE0C2;506 
PERMR- NUMBER 

C C 5 A 
DISCHARGE NUMBER 

FROM 

MONITORING PERIOD 

^ ^ - ^ - ^ TO 
YEAR 
—TS-

MO 
—(TS 

DAY 

HAJCH 

F - J I 6 I 1 

MIME C F . i l k A G F 

Fonn Approved. 
OMB No. 20400004 
Approval expires 05-31-98 

(20-21) (22-23) (24-25) (26-27) (Z8-29J (30-31) 

* « * HC LISCBAECE IX^I *** 
NOTE: Read Instructions before completing this form. 

PARAMETER 
(32-37) 

AHD H E I A E O L I I E S ) 
3 9 3 b O 1 0 0 
E E f L U E t i T GflOSS V A I O I 

i ' i U W , i l i i L U t i i J U l T I i k 
THhU T E t A T M f c t i l P l A f c ! 
SOObO I 0 C 
E F F L U E K T GfiOSS V A L U l 
L t i L U h m E , T O T A L 
flESIDOAL 
5 0 0 6 0 1 0 0 
t F F L U E H T GROSS V A L O I 

(AS HG) 
V i a O O 1 0 0 
E F f L U E N T GBOSS V A L O I 

^ 
^ 

^ ^ \ 
SAMPLE 

MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PEHMR-
REQUIREMEhR* 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUiREMEI>rr 

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mioe Maoager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADING 
C46-53; (54-61) 

AVERAGE 

BEFCBT 
D A I I Y AV 

NO DISCHARGE 
BEFOBT 

DAILY AV 

KEfOBT 
DAILY av 

.BESORT 
DA ILY AV 

•, 

MAXIMUM 

BEFCBT 
D A I I Y BX 

FOR ENTIRE 
BEICKT 

D A I I Y HX 

E S t C E T 
D A I L Y HX 

BEFCET 
D A I L Y HX 

UNR-S 

( '2k) 

I E S / 0 1 
( 03) 

MONTH: 

KGD 

{ 26) 

IES/D\ 
{ 26) 

l E S / D ^ 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

«>r«9s f :? 

S ! * l * S * * 

* * ? 5 9 ^ 

* * * * * * 

5 ^ * * * * * 

* * : * * * * 

* * * * * ? 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WITH THE INFORMATION SUBMrrTEO HEREIN: AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION. 1 BEUEVE THE SUBMrTTEO INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIQNIRCANT 
PENALTIES FOR SUBMOTINQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUTY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. 8 1001 AND 33 U.S.C. 

ffloxfrnt m Imprisonmeni ot ttettiee nemonhsandSyeets.) 

AVERAGE 

EEFCET 
C A I I Y AV 

mm 
* * * * * * 

EEFCET 
D A I I Y AV 

c.oei 
D A I I Y AV 

MAXIMUM 

EEEtfel 
D A I I Y EX 

*: ; . 4 * : { * ~ 

^ ^ i i i i % 

BEFCBT 
DAILY EX 

C.CC2 
C A I I Y EX 

v ^ ^ ^ * ^ * - * * ) ! • - \ yC^m^^r-m.A . 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

UNR-S 

K G / I 

* * * 
* * < * 

( 3S) 

EG/1 
( I S ) 

»!G/I 

NO. 
EX 

c 

FREQUENCY 
OF 

ANALYSIS 
(64^) 

SAMPLE 
TYPE 

(69-70) 

B C I / : C B F C i 
FCBTE 

l A I l Y 

C 

t E B S B I 

B C E / I C B F C f 
ECBTB 

l A I t l :CISFC£ 

TELEPHONE 

505 586 7601 

ggl l 1 NUMBER 

"-̂^ 

DATE 1 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
D O l i l J J G F t B I G D S OE C I S C H A B G E . 

EPA Form 3320-1 (08-05) Previous editions may not be used. (REPUCES EPA FORM T-40 VITHICH MAY NOT BE USED.) 
CC256/9SG-/2C-C1CC 

PAGE OF 



PERMITTEE NAME/ADDRESS (Include FacUity Name/Location tf Different) 
NAME HGIYCUilt I N C . C L i S l A D l « . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCHARGE MONITORING REPORT (DMR) 

MM 87556 
ADDRESSP. C . b C i 1 6 S 

QUESTA 

FACILITY ^_QJYCOHP I H C . tCESTA D I V I S I C B 
LOCATION^ACS m 

ATTN: DAVID fi SHCEHAKIfi , GEN. S U F T . 

Nroc2::-C6 
PERMR- NUMBER 

(17-19) 

JLLLX. 
DISCHARGE NUMBER 

FROM 

MONITORINQ PERIOD | 
YEAR 

5S 
MO 

t 7 
DAY 

0 1 TO 
YEAR 

Sb 
MO 
US 

DAY 
OU 

HAJCB 

F - F I K i l 

kHGLE E l f l U E M 

Form Approved. 
OMB No. 20400004 
Approval expires 05-31-98 

I C Y I C I I Y 

(20-21) (22-23) (24-25) (26-27) (26-2B) (30^1) 

t t A KC r iSCEAECl |JL I * * * 
NOTE: Read Instructions before completing this form. 

PARAMETER 
(32-37) 

L i t / y Lb'iH sTf iTf i t V 
DAY CHR C t J H I O C A P f l S i ; 
i l P J l J I O C 
t i F F l U E N T GhOSS V A I C l 
Ly t / F I t l H STATfiE V 
1)*Y ChH P I M E P H A L E S 
T L t b C 1 0 0 
t E F L U t i N l GHOSS V A L U l 
ftCiil LfcTHiL S T A T R H 'I 
DAY CUR C E B I O D A F B K l i 
TCP3B 1 0 0 
EFFLUENT GROSS VALUE 
U C h l L E T r i A L STATE £ V 
D A I CHfl P I M E P B A L E S 
TGPGC 1 U 0 
EFFLUENT GBOSS VALUE 
NOEL S U E - I T H STATRE 
7DAY Cf lB C E B I C D A F H K l 
1 P P 3 B 1 0 0 
EFFLOENT GROSS V A L O I 
H G l i l s U f c - L T H S l f l l B E 
7 U £ y CUB F I H E F B A I E S 
TPP6C I O C 
EFFLUENT GBOSS V A L D l 
COEF OF VAR S T A T E E i 
DAY CUR C E R I O D A P B B l i 
T a P 3 B I O C 
E F F L O E N l GROSS V A L D I 

^ ^ XX 
SAMPLE 

MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMEhR-

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR* 
REQUIREMENT 

NAUE/TTTLE PRINaPAL EXECUTIVE OFFICER 

David R. Shoemaker 
MiRe Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTTTY OR LOADING 
(46-53; (54-61) 

AVERAGE 

* * * * * * 

9 9 * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * t 

* * * * * * 

J > * * * * * 

* * * * * * 

" * * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

MAXIMUM 

* X * * * * 

* * * * * * i 

* : : * * « * 

* * * * * * K 

* * * * * * 

* * * * * * 4 

* * * * * * 

* * * * * * A 

* * * * * * 

* * * * * * * 

« : « * * * « 

* * * * * * * 

* * * * * * 

* * * * * * * 

UNR-S 

* * « 
< < * * 

* < * 
* * * * 

* * * 

* * * 
* > { * * 

A t t 
* * * * 

A t t 
A t t t 

t t t 
* * « * 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONAU.Y EXAMINED AND 
AM FAMUJAR WTTH THE INFORMATION SUBMITTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBIE FOR OBTAININQ 
THE INFORMATION. 1 BEUEVE THE SUBMITTED INFORMATION IS TRUE. 
ACCURATE AND C6MPLETE 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMrrnNQ FALSE INFORMATION, INCI ItDINQ THE 
POSSIBaJTY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. 11001 AND 33 U.S.C. 

tneuitnu fn Itnptlsonttiotit of botwot n 0 monlte and 9 years.; 

AVERAGE 

EEFCET 
7 I A AVG 

BEFCBT 
7 EA AVG 

BEFCET 
7 DA AVG 

BEFCBT 
7 DA I V G 

BEFCBT 
7 DA AVG 

BEFCBT 
7 DA AVG 

BEFCET 
7 DA AVG 

MAXIMUM 

t t A t A t 

* * * * * * J 

* * : ; * * * 

* * * * * * £ 

* * < * * * 

* * * : : « * f 

- * • ' * • » -V •¥' ^ 

* * * * * * F 

* * * * * * 

* * * * * * F 

t A A t t t 

* * * * * * f 

* * * * * * 

* * * * * * { 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZEO AGENT 

UNR^S 

( S A ) 

JISS = C 
F A 1 I = 1 
( S^) 

JISS^C 
f A l l = l 
( 2 3 ) 

E J -
C J I i l 
( 2 3 ) 

I E -
C l h l 
( 2 3 ) 

I E -
C E K l 
( 2 3 ) 

E B -
CEKT 
( 2 3 ) 

E E -
CEKT 

NO. 
EX 

c 

c 

c 

c 

c 

FREQUENCY 
OF 

ANALYSIS 
(6*68) 

SAMPLE 
TYPE 

(69-70) 

I F I Y CCEFai 

lELY i;CEI2<l 

l E l Y (;CBF2fl 

l E l Y <;CBF2M 

TEIY (CBI24} 

CIEIY < CBP^q 

CIBtY t^Clffaill 

TELEPHONE 

505 536 7601 
ggm NUMBER 

DATE 1 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
(PASS = 0 F A I L = 1 ) REPORT PASS AS ' O * BIFCBT E l I I AS * 1* I » CORCEHTEATIOB 

TEST AS • * • I i i TUE EEFOBTING F I F I D AND FOOTKCIE I E THE CCKBEBT F I E I E . 
AVC J B C V E . EEFCET I K V A I I E 

EPA Fonii 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C 0 0 9 G / 9 Q C ' i ; C - 0 K C 

PAGE OF 



PERMTTTEE NAME/ADDRESS (bdude Fadlity Name/LocatUmtfDifferent) 

NAME MGLYCOBP INC- CDESTA DIV. 
ADDRESSP. C . BOX 1 6 9 

gOESTA NB787556 

FAainY HoiYCOBP I N C . CUESTA DIVISION' 
LOCATIONxAOS BH 
ATTN: DAVID B SROEKABEB, GEN. S O F T . ' . 

NATIONAL POLLUTANT DISCHAROE EUMINATION SYSTEM (NPOES!) 
DISCHARGE MONITORING REPORT (DMR) 

N R 0 0 2 2 3 0 6 
PERMR-NUMBER 

' 

FROM 

T X l C 
OISCHARQE NUMBER 

MONr rORINQ PERIOD | 
YEAR 

99 
MP„ 

C7 
°'^x. 0 1 TO 

YEAR 

SS 
MO 
OS 

DAY 
30 

BAJOB 

P - FIBAl 
HBOLE EflLOENT 

Form Approved. 
OMB No. 20400004 
Approval expires 05-31-88 ^ 

T O I I C I T Y 

(20-21) (22-23) (24-25) (26-27) (»29) (30S1) 
»«* BO DISCBABGE . |3Gl *** 

NOTE: Read Instructions belbre completing this form. 

PARAMETER 
(32-37) 

L U t t LF VAB S T A T E t 
DAY CUB P I f t E F B A I E S 
T g P 6 C 1 0 0 J. 
E F F L U E N T GBOSS V A L O I 

* 

t ' -• 

. " • ; 

^ ^ XX 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIRBUIENT 

SAMPLE. 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE. 
MEASUREMENT 

PERMrr 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMTT 
REQUI ISMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PEt^Ml t 
REQUIREMENT 

NAME/n r iE PRINaPAL EXECUTIVE OFFICER 

David R, Shoemaker. 
Mine Mangger 

TYPED OR PRINTED 

(3 Card Only) QUANTTIY OR LOADINQ 
(4«-53J (64-61) 

AVERAGE 

V * * * ^ ! ^ 

' * i * > 9 9 : ^ 

' "• . 1 0 . 

' 1 1 - • 

-.5 : 

. t - : • ' • 

; . . • " 

MAXIMUM 

• , , - , • ! - . v 

, ' '' •!> .'. 

' " ' . ' " ' . ' • • . ' • ' • 

s 

'- J -• ''', ': 

., UNR-S, 

, 1 

« * * ^ 
* * * * ,, 

1 

;•. ! • ' 

:; • 

j ' • • 

f4 Card Oniy) QUANTTTY OR CONCENTRATION 
(38-49 (4S63) (54-61) > 3 " ' 

MINIMUM 

* * * * * * 

•'• * * ] e i * r * * ' • 

-1 ; . 

' \ . " - , .' .1 

. •.•• i ^ ••-

' • • I . 

• i . . . ' 

1 CERTIFY UNDER PENALTY OF u w THAT 1 HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WTTH THE INFORMATION SUBMII IbD HEREIN; ANO BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE POR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE ANO COMPLETE. 1 AM AWARE THAT THERE ARE SIGNIHCANf 
PENALTIES FOR SUBMITTINQ FALSE INFORMATION. INCLUDINQ THE 
POSSIBOiTY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. 11001 AND 33 U.aC. 

imbt t t i n uiiptiSotuitBiu Ol bop f̂ot nemonthsandSyeaia.) 

AVERAGE 

- • 

7 DA AVG 

• - • - : 

- - ; • • • . . 

• ' f * " ' 

•' ' 

- • • * ' : • . ' • ' • 

MAXIMUM 

« * * < * * 
* 

tA*m \ 

h.^. •• . 

. -̂  

• • . • • ^ ^ , . , . . . . . 

• I , . ; i 

i ' • j ' 

i ' 

•„ •• V -.•••• 1 

SIGNATURE OF PRINCIPAL EXECUTIVE 
' OFFICER OR AUTHORIZED AGENT 

UNITS. 

EE^'i :• 
CEBT 

1 - - • 

1 t ~j . 

i ' ^'i 

NO. 
EX 

(620) 

FREQUENCY 
OF 

ANALYSIS 
(64418) 

SAMPLE 
TYPE 

(69-70) 

\ !.. '.' • 

( T E I Y :CEF2M 

• " " 

Fy 

* • ' . 

i • 

TELEPHONE 

•^51586 76(n 
SSH 1 NUMBER 

< "• V'. 

*-

"» :—i 

'• '\ J^ 

\ ' 
' ^ • • j -. * \ - , 

' ^ 1 * 

i ' " ^ 
•• • ^ - , , • ¥ 7 , ' 

(-

?i-MK 

I i^>-
•••" • t M ^ 

1 

1 '• -^ 

1 . - . - ' > 

DATE 1 

93 
YEAR 

i 
10 
MO 

M 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
(PASS = 0 F A I L = 1 ) BEFOBT PASS AS ' C * BEFOBT FAIL AS • ! » I B COBCEBTEATIOB A i G l f e O V I . 

TEST AS • * • I B TBE BEFOBTIBG F I E L D ABD POOTKOTE I B THE CCBBEBT F I E L D . 
f l iEFCET I B V I I I D 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 VirHICH MAY NOT BE USED.) 0 0 0 9 1 / 9 S 0 7 i C - 0 1 C C PAGE - OF 



PERMRTEE NAME/AOORESS (IndudeFacUUy Name/Location tf Different) 

^^'^^ hGLYCC^P l i i C . C L i S l A D I V . 
ADDRESSP. G . fiOY it 6 9 

QUESTA KM 67556 

FACILRY ^ Q i ^ C O R P I N C . ^.LISTA D I V I S I C K 
LOCATIOMji^tS Ntl 
A ' l ' lU: DAVID R SHOFF.dKIB, G E N . S U P T . 

NATIONAL POU-UTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCHARGE MONITORINQ REPORT (DMR) 

Nf!00223C6 
PERMR- NUMBER 

(17-19) 

T X 2 C 
DISCHARGE NUMBER 

FROM 

MONTTORINQ PERIOD | 
YEAR 

9S 
MO 

17 
DAY 

u l TO 
YEAR 

• S S 
MO 
LS 

DAY 
3 1 

BAJCfi 

F - F I N A l 
UHOLE E i i l U E K T 

Form Approved. 
OMB No. 20400004 
Approval expires 05-31-98 

ICXICITY 

|30-2f; (22-23) (24-29> (2S-27J (2»'2g; (30<}1) 
t t t NO Il£CB«FiGl I I , * « * 

NOTE: Read Instructions before completing ttiis form. 

PARAMETER 
(32-37) 

(3 Card Only) QUANTITY OR LOADING 
(46-53) (54-61) 

AVERAGE MAXIMUM 
-sra-ararary 

UNR-S 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45; (46-53) (54-61) 

MINIMUM AVERAGE MAXIMUM UNR-S 

NO. 
EX 

FREQUENO 
OF 

ANALYSIS 
( 6 4 ^ ) 

SAMPLE 
TYPE 

re9-7o; 
m7i~~nnr3Trnnr 
u&Y CUR CERIODAPUNIi 
1 1 P 3 B I O C 
£ F F L U E N I GROSS VAIO 

SAMPLE 
MEASUREMENT 

t t t A t i t t A A A t ( SA) 

PERMR-
REQUiREMENT 

* * * * * * * * * * * * i * * * 
Attn 

* * * * * * BEFCBT 
7 DA AVG 

* * * * * * J 

* * * * * * * * * * * * * * * * * * 

ASS = C 
F A I I = 1| 

1/90 :0MP24 
( i r i Y ':cBi2« 

I t y/V LETB S I A T H E 
UAY CHR PIMEPHALES 
TLPbC 1 U C 
EFFLUEJjT GROSS VALOU 

SAMPLE 
MEASUREMENT 

•Jb «A ^ ^ y . 
' r I t ^ I t *t * 

PERMR-
REQUIREMENT 

* * * * * * i *«*:9r:»:» H A A t 
A A t t 

* * * * * * 

J . J I J L JL wL JL 
^ ^ V V - r TT 

EEFCBT 
7 EA AVG 

* * * * * * I 

( S t ) 

AS2 = C 
F £ 1 I = 1| 

1/90 :0MP24 
CTELY ;CBF24 

t^OLI 15'iHAI S'lATtife 
h A l CUR C E B I O C A P U N l i 
1GP3B I O C 
fcFFLUENl GBOSS VALl) 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

* * * * * * * * * * * * « 1 * * * 

* * * * * * 

* * * * * * 

A w«> A A ^ . A 

29 
( 23) 

0 

* * * * * * * i ! * * * * 

BEFCET 
7 DA AVG 

* * * : « * * I E E -
CEFY 

1/90 :0MP24 
CTEDY :CBI2» 

HCl l I t t h A l S'lATfit 
DAY CHR PIMEPHALES 
T 0 P 6 C 1 0 0 
EFFLUENT GROSS VALU 

SAMPLE 
MEASUREMENT 

* * * * * * 
29 

*^ ^^ «A ^ , ^ A ( 23) 
1/90 :0MP24 

PERMR-
REQUIREMENT 

* * * * * * * * * * * * i **:> 
* * * * 

* * * * * * , 

NOEL SUb-LTH tTATli i 
70AY CHR C E R I G D A F U K : ] 

TPP3B 1 0 0 
EFFLOENT GROSS VALU 

* * * * * * * * * * * * 

* * * * * * d 

EtFCFT 
7 DA AVG 

* * * * * * 

* * * * * * I j E _ 

C E U 
c i E i i :cKr2«i 

SAMPLE 
MEASUREMENT 

•v •» ^ ^- ** nr 

PERMR-
REQUIREMENT 

* * * * * * < * * 
< < * * 

* * * * * * ^ 
( 23) 

JiUisL aUfc-lTH S T A l h l 
7UAY CHB F I H E F H A L E S 
TPP6C . 1 0 0 
EFFLUENT GROSS VALO 

* * * * * * * * * * * * 

BEFCBT 
7 EA AVG 

* * * * * * | £ i -
CIBY 

im. : Q M P 2 4 
CTEIY :CBF2t 

SAMPLE 
MEASUREMENT 

* * * * * * V *fr •» C 4 r̂ ( 23) 

PERIMR-
REQUIREMENT 

****** ****** ^ : C * * 
A t t t 

****** 
29 

CCtP Of VAR l̂ 'lATUfe J 
DAY CUR CEfilODAPBNIi 
TQF3H I O O 
EFFLOENT GROSS VALO 

* * * * * : i 

* * * * * * 

* * * * * * 

* * * * * * 

BEFCBT 
7 DA AVG 

* * * f * * * ' I I E . 
CEBl 

im. :0MP24 
CTi lY <:CBF2t 

SAMPLE 
MEASUREMENT 

* * * * * * 

PERMR-
REQUIREMENT 

* * * 
« * * * 

* * * * * * 
32t30 

EEFCBT 
7 DA AVG 

t t A A 

* * * * * 

( 23) 

WTI I E -
CENT 

juaa mm. 
CTELY i:CKF21 

NAMEmTLE PRINCIPAL EXECUTIVE OFFICER 

David R, Stioemaker 
MtRe Manager , 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONAU.Y EXAMINED AND 
AM FAMIUAR WTTH THE INFORMATION SUBMrTTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION. I BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE SIGNIRCANT 
PENALTIES POR SUBMimNQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUTY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. 11001 AND 33 U.S.C. 
I 1319. (Penalties under theae statutes may Include Bnes up to $10,000 and or 
meiimum Imprisonment o l tMween 6 tnonths end Syeaia.) 

SIGNATURE OF PRINCIPAL EXECUTIVE 
OFFICER OR AUTHORIZED AGENT 

TELEPHONE DATE 

505 1586 76m 
AREA I M l I I J D C D 

aa. 
^ 3 Q E J NUMBER 

JJL 
YEAR MO DAY 

M . 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
(PASS = 0 FAIL = 1) BEFOBT PASS AS ' 0 » BEFOBT • FAIL AS U * IB CONCEHTBATION A¥G 
TEST AS • * • IK TRE FIFOETIBG FIELD AND FOCTtCTE I I THE CCBBEBl F I E I D . 

JfiCVE. EEFCET INVAIID 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) C00y8/59C72C-01CC PAGE OF 



PERMITTEE NAME/ADDRESS (Include Fadlity Name/Locution tf Different) 

* * ^ ^ J i U i i C O H f I N C . t L I S l A L I V . 
ADDRESSP. 0 . EOY l ib 9 

C O f S l A NM e 7 b b 6 

FACIUTY ^QjLY(I-Ojjp i n c . C O t S T A D I V I S I O N 

LOCATION^aOS NfJ 
i V J l ' H : D A V I D h S H O E R e K i R , G E K . S U P T . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPDES) 
DISCtJARGE MONITORING REPORT (DMR) 

(2-18) 

K f ^ C C 2 ; 3 C 6 
PERMR- NUMBER 

' in2 L 
DISCHARGE NUMBER 

KAJGii 

Form Approved. 
OMB No. 2040-0004 
Approval expires 05-31-98 

FROM 

MONITORING PERIOD 
YEAR 

'JS 
MO 

L / 
DAY 
Ul TO 

YEAR 

^H 
MO 
(iS 

DAY 
JC 

(20-21) (22-23) (24-25) (2^27) (20-29) (30^1) 

F - J J h H 

HBCIE EFFIUENl ICJICIIY 

*** NC EISCBAEGF |"j | A t t 
NOTE: Read Instructions before'completing this form. 

PARAMETER 
(32-37) 

C O j i F L V V i k S ! l [ A T f i i i 
DAY CHR P I B f c P R A L E S 
T Q P 6 C 1 0 0 
E F F L U E N T G E O S S V A L O t 

\ ^ 
^ 

XX 
SAMPLE 

MEASUREMENT 

PERMR-
REQUiREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPUE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

NAME/TIT1£ PRINCIPAL EXECUTIVE OFFICER 

David R. Shoemaker 
Mine Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADING 
(46-53; (54-flt; 

AVERAGE 

^ 3? :^«^:7:^ 

* * : 0 ^ * * * 

MAXIMUM 

' t -v V '«• * ' r 

* * * * * * :C 

UNR-S 

A A t 

A A t t 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45) (46-53) (54-61) 

MINIMUM 

* * * * * * 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONAUY EXAMINED AND 
AM FAMILIAR WITH THE INFORMATION SUBMrrTEO HEREIN: AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING 
THE INFORMATION. 1 BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMITTINQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBIUrY OF FINE AND IMPRISONMENT. SEE 18 U.S.C. i 1001 AND 33 US.C. 

majdmu w iinpnsofUnotm Of ootwos 

AVERAGE 

10.99 
BEFCET 

.7 DA AVG 

MAXIMUM 

V •¥ •« *% 1( 3fr 

t t A A t A F 

^ ^ k ^ * - ^ / } ^ / i - a . ^ ^ r -M^ 
SIGNATURE OF PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AGENT 

UNR-S 
( 2 3 ) 

E F -
C E N l 

NO. 
EX 

(BM3) 

0 
c 

TELEPHONE 

505 586 7601 
gggl NUMBER 

FREQUENCY 
OF 

ANALYSB 
(6*68) 

1/90 

SAMPLE 
TYPE 

(69-70) 

C0MP24 
1ILY (:CBF2<4 

DATE 

99 
YEAR 

10 
MO 

14 
DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 
(PISS = 0 FAIL = 1) BEPOBT PASS AS 'O* RFFCBT FAIL AS 'l' IN CONCENTRATION 
TEST AS •=»• IN THE EEFOBTIBG FIELD AND FOCTKCTE I* THE CCBBEBT FIEIC. 

AVG JfiCVE. EEFCEl INVAIIC 

EPA Foim 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C G C 9 9 / 9 9 C ' i i ( - C l C C 

PAGE OF 



PERMRTEE NAME/ADDRESS (Indude Fadlity Name/Location tf Different) 

NAME i 5 0 L Y C O R P I N C . t t E S T A D I V . 
ADDRESSP. 0 . BOX 4 6 9 

QUESTA BB 67556 

FAaUTY HOIYCOBP I N C . QOESTA D I V I S I O B : 

L0CATI0NI4CS BH - " 

ATTN: OAVID B SBOEBAREB, G £ N . S O F T , i 

NATIONAL POLLUTANT DISCHAROE EUMINATION SYSTEM (NPOE^ 
DISCHARGE MONITORING REPORT (OMR) 

• 
NH0G22306 

PERMR-NUMBER 

' 

FROM 

• J 
! i m c 

DISCHARGE NUMBER 

MONTTORINQ PERIOD | 
YEAf^ **Pn 

C7 
DAY 

01 TO 
YEAR 

9S 
**P. 
OS 

DAY 
Jtl 

BAJOB 

F - PIBAI: 

HBOLE EFEIOEBT 

(20-21) (22-23) (2*2^ (20i7) (28-29; (SOai) 

Form Approved. 
OMB No. 2040-0004 
Approval expires 05-31-08 

TCIICITY 

* * « BO D I S C B l E G l ; f X i l * « * ! 
:-NOTE: Read Instructions before completing this fbrm. 

PARAMETER 
(32-37) 

Lk' P/F LETU STATEE •-

DAY CBB CEBIOCAFBNI 

TLP3b 1 0 0 . 

EFFLUENT GBOSS VALO 

(SCwiyOnV) QUANTTTY OR LOADINQ 
(46-53; (54-61) 

AVERAGE 
* * * * * ! i i { 

MAXIMUM 
* * * * * * 

UNR-S 

(4CardOnl^ 
(38-45) 

QUANTITY OR CONCENTRATION 

MINIMUM 
* * * * * * * 

(46-53; 

AVERAGE 
J S i M . 

MAXIMUM 
* * * * * * 

UNHB 

' I ' t -' 
ASi=() 

FAILS 

NO. 
EX 

(8M3I) 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

feO-70J 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

"«:5!ff^tJSI*t TSnsnrsF?^^ < • * 
* « * * 

* * * « « * 
7 DA AVG 

***i** i ( T i l l :CliF2l 

* * * * * * * * * * * * * * * * * * * * < * * * LF- P / F L t T H S T A T B t ^ 

DAY CHB Fl iSEPBALES 

TLP6C I O O 

EFFLOENT GBOSS VALO 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

-WVWWW^T'* t t t (.: 
* « * * ^ 

« * * * « * 

* * * * * * * * * * * * * * * * * * 

f • 

ustM 
7 DA AVG 

* * * * * * I 

( S A ) 

ASsiO 

F A I I = 

fl \ <-i 

( T E I I ICEl2 t 

HUEL LETUAL SIATBE 

DAY CHB.CEBIODAFBNIi 

T0P3B 1 0 1̂ 0 

EFFLUENT GBOSS V l l D l 

SAMPLE 
MEASUREMENT 

* * * * * * 

-i '̂: t c- ( 

PERMIT 
REQUIREMENT 

" W W W ^ ^ 1^)»t^ t* '*. t t t I 

* * * * : 

* * * * * * 

7 DA iVC 
* * * 4 * * i 

NUidL LETHAL STATUE 

DAY CHB FIHEPBALES 

T0P6C 1 0 0 

EFFLUENT GBOSS VALO 

* * * * * * 
4 •• •. 

* * * * * * * * * * * * 

( . 2 3 ) 
,>;' r •' 
EBr^ •̂ 

C E I T 
( T f l Y :CKl2t 

SAMPLE 
MEASUREMENT 

^ PERMnr 
^REQUIREMENT 

. v ^ iww^w «]ei*«igt9 4 * * * ; 
* * * * : 

-«*****w 
NUEL SUB-LTH STATBE 

7DAY CUB CEBICDAFHN 

TPF3fi 1 0 I . 0 -

EFFLOEBT GBOSS VAIOB 

SAMPLE 
MEASUREMENT 

* * * * * * * i e * * * * 

PERMIT 
REQUIREMENT 

-n^WVWSfVr "55T9¥5~1 * * * -î  

* * * * i -

* * * * * * 

''• •,^• i ^i 
* * * * * * 

7 DA AVG 

* * * * * * 

' i » * * * * * ' j 

* * * * * * 

(721) 
•s ( ^ • 

CEBT" 

d T E i r ^Ct r2 i 

BIFCBT 

7 DA AVG 

* * * * * * ] 

aUEL SUb-LTH STATBE 

7DAY CUB FIHEFHALES 

TPF6C ^ 1 . 0 0 ii 

EFFLOEMT GBOSS VALOB 

i ^ * * y i i < * ! * * * * * * * * * * * * 

( 2 3 ) 

CEBT ^ 

! !̂ . .-,> 

litmtcKfji 
* * * * * * ri3y SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

^]VKJ89« Tppwn?nr 
* * * * ̂-̂  

* * * i r * * 

LUBE UF VAH STATBE 

DAY CHB CEBIODAFBBIi 

TQP3B 1 0 0 . J pERM^ 
EFFLOEMT GBOSS V A L O I REQUIREMENT 

* * * * * * * * * * * * * * * * * * 

Ef*t£t 
7 DA AVG 

»** * * * - * ^B£4^ - , ; 

CfBT 

\ - ^ 

UBXl rciiP2« 
* * * * * * 

* * « * * * ^ ' 

SAMPLE 
MEASUREMENT 

•XVWfW t t t : 
« * * * 

* * * * * * ^ i 

7 DA AVG 

( 2 3 ) 

flEfi-

CE I T 

T?r (TEif -crf2i 
NAMEmTLE PRINaPAL EXECUTIVE OFFICER 

Davtd R. Shoemaker 
Mine Manager .„ ;, 

TYPED OR PRINTED 

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED AND 
AM FAMILIAR WITH THE INFORMATION SUBMITTED HEREIN: ANO BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBIE FOR OBTAININQ 
THE INFORMATION, I BEUEVE THE SUBMmED INFORMATION IS TRIJE,' 
ACCURATE AND COMPLETE I AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMimNQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBILITY OF FINE AND IMPRISONMENT. SEE 18 U.aC 11001 AND 33 U.S.a 
t 1318. (Penalties under these atatutaa may Indude trtaa up ta $10,000 end or,. 
matdmumlmprtsonntentt)ll)etffraenO months aftd 6 years.) 

4 SIGNATURE OF PRINCIPAL EXECUTIVE 
i OFFICER OR AUTHORIZED AGENT 

TELEPHONE DATE 

5051586 76Q1 
AREA I i j i i i i D e D COPE 

3a. 
NUMBER 

J H 
YEAR MO DAY 

Ii. 
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Refe/snce a//attac/vnents/isre) ^ . ' 

(PASS .= 0 , F A I L = 1 ) BEFOBT PASS AS ' O * BEPOBT F A l t AS • ! • ^IBCOBCJEBTBATION AVG ABOVE . . E i F O E T IBV 'AI ID 

TEST AS • « • I N THE B I F O B T I B G F I E L D . A H D FOOTNOTE IK THE COBBEMT F I E I D . : 

EPA Fonn 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 VimiCH MAY NOT BE USED.) C 0 1 0 6 / 9 9 G 7 2 0 - C 1 C C PAGE OF 



PERMRTEE NAME/AOORESS (Include FacUUy Name/Location tf Different) 

N ^ ^ [ i C i Y C O i i P I h C . t l i l S T A D i V . 

ADDRESSP. C . BO) i 1 6 9 

COESIA NB 87556 

FACILRY MOLYCORP I N C . QOFSTA D l V I S l O * 
lOCATI0Mj4£;c, , j y 

fl'lTN: DAVID h S H C E B J I K l B f G J i N . S U F I . 

NATIONAL POLLUTANT DISCHARGE EUMINATION SYSTEM (NPOES) 
DISCHABQE MONITORING REPORT (DMR) 

\-l6)-

t^KOp213C6 
PERMR- NUMBER 

(17-19) 

T Y I C 
DISCHARGE NUMBER 

FROM 

MONTTORINQ PERIOD | 
YEAR 

99 
MO 
C7 

DAY 
UJ TO 

YEAR 
l i b 

MO 
U!> 

DAY 
3U 

F - FINAL 

UHOLE FFFIOENT 

Form Approved. 
OMB No. 2040-0004 
Approval expires 05-31-88 

T C I I C I I Y 

(20-2V (22-23) (24-25) (26-27) (28-29) (30-31) 
t t t NO IISCHAFGI . | 3 I I * * * 

NOTE: Read Instructions befbre'compieting this fbrm. 

PARAMETER 
(32-37) 

CUEK cy VAh bTATBE , 

DAY CQh PlMEPIiALES 

i g P b C 1 0 0 

EFFLUENT GBOSS VALUl 

^ ^ / 

X\ 
SAMPLE 

MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR' 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIt 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR-
REQUIREMENT 

NAME/TmC PRINCIPAL EXECUTIVE OFFICER 

David R. Shoenaker 

Mine Manager 

TYPED OR PRINTED 

(3 Card Only) QUANTITY OR LOADINQ 
(46-53; (54-6J; 

AVERAGE 

j f : j :»n' j ;5= 

* * * * * * 

. 

MAXIMUM 

v 3 ( : ; 9 * * 

* * * * * * i 

UNR^S 

* * * 

A A t t 

(4 Card Only) QUANTITY OR CONCENTRATION 
(38-45; (46-53; (54-61) 

MINIMUM 

* * * * * * 

* * * * * * 

1 CERTIFY UNDER PENALTY OF LAW THAT 1 HAVE PERSONALLY EXAMINED AND 
AM FAMIUAR WITH THE INFORMATION SUBMnTED HEREIN; AND BASED ON MY 
INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAININQ 
THE INFORMATION, 1 BEUEVE THE SUBMITTED INFORMATION IS TRUE, 
ACCURATE AND COMPLETE. 1 AM AWARE THAT THERE ARE SIGNIFICANT 
PENALTIES FOR SUBMrTTINQ FALSE INFORMATION, INCLUDINQ THE 
POSSIBUiTY OF FINE AND IMPRISONMENT. SEE 18 U.&C. 11001 AND 33 U.S.C. 

tnsidtnL tn Imprisonment o l betime 

AVERAGE 

BEFCBT 

7 DA AVG 

MAXIMUM 

t A A A A t 

* * * * * * I 

SIGNATURE OF PRINCIPAL EXECUTIVE > 
OFFICER OR AUTHORIZED AGENT 

U N R ^ 

( 23) 

F F -

C l f c l 

NO. 
EX 

( 6 2 ^ 

FREQUENCY 
OF 

ANALYSIS 
(64-68) 

SAMPLE 
TYPE 

f69-70j 

CTELY iC8F2tf 

TELEPHONE 

5CI5 586 7601 

SSTF NUMBER 

DATE 1 

99. 
YEAR 

IQ 
MO 

14 

DAY 

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Relerence all attachments here) 

( l A S S = 0 F A I L = 1 ) BEPCET PASS AS * 0 * B I F C B T 

TEST AS • * • IR TBE EEFOBTING FIFLE AND FOCTECTE 1% THE CCBBEBT FIEID. 

FAIL AS • ! • IN COBCFNTFATION AVG AECVB. EFFCEl IfcVAIlD 

EPA Form 3320-1 (08-95) Previous editions may not be used. (REPLACES EPA FORM T-40 WHICH MAY NOT BE USED.) 
C 0 1 0 7 / 9 9 C 7 i C - C l C C 

PAGE OF 



PERMRTEE NAME/ADDRESS (Include FacUUy Name/Location tf Different) 
NAME l-iCUfCOMi- l i i C . CCFSIA D l ¥ . 

NATIONAL POUOJTANT DISCHARGE EUMINATION SYSTEM (NPO£S; 
DISCtlABGE MONITORINQ REPORT (DMR) 

ADDRESSP. C . BOY 1 6 9 
C U E S I A Nfl 6 7 5 5 6 

(2-16) 

N B 0 0 2 : 3 0 6 
PERMR-NUMBER 

JUJ 
DISCHARGE NUMBER 

EAJCB 

Form Approved. 
OMB No. 2040<XX)4 
Approval expires 05-31-98 

FACIUTY j5Q£,jCORP i N C (.CISTA D I V I S I O N 
LOCATIONf̂ CG NE) 
fllTiii DAVID H SHCEEi l f t IR, GEN. S O F T . 

FROM 

MONrrORINQ PERIOD 
YEAR 

y t j 
MO 
C7 

DAY 
111 TO 

YEAR 

î y 
MO 
U*> 

DAY 
JC 

(20-21) (22-23) (24-25) (26-27) (28-29; (30-31) 

F - F I N I I 
WHOLE F F F L D I N I I C S I C I I Y 

t t t NO t l £ C H « E G I j Q L l * « * 
NOTE: Read Instructions before completing this fbrm. 

PARAMETER 
(32-37) 

LK P/F LtTH .SlATiifc '/ 
CAY L l i k C E l i l C D A P B K l i 
T I P 3 B 1 U C 
t F F L U E N l GiCSS VA lO f 
U \ f / i I t ' i a S i A T f i t V 
DA i Cflh PlKEPfcAIES 
TLl-ec 1 0 c 
E F F I U E : N T GBOSS VALOI 
MUtL I k T H A L S ' l A l f l t 'i 
DflY CHH CEHIOEAFHB l i 
lOPJB 1 0 0 
EFFLUENT GHOSE V A I O i 
t.OEL LETHAL STATBE / 
DAY Cilf i i=I f iEPfiaLES 
T0P6C 1 ' 0 0 
EFFLOENT GHOSS VALOi 
NCKL SOB-LTH STATRE 
7DAY CUB CEBICCAEHkl 
1PP3B 1 0 0 
EFFLUENT GHOSS VALOI 
NOEL SUB-LTH SIATBF 
7DAY CHfi P IBEFHf t lFS 
TPPfcC 1 0 0 
EFFLOENT GHOSS VALOi 
CCEF OF VAH STATHE 7 
DAY CHH C E B I O t A P H B I l 
TQP3b 1 0 0 
EFFLOENT GfiOSS VALDi 

^ ^ ^ 

XX 
SAMPLE 

MEASUREMENT 

PERMR" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR" 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMR" 
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5.0 Local Communities 

5.1 Background Information 

The Molycorp/Questa Mine operation is located in Taos County. The communities of Questa, 

Taos, and Cerro are iocated within 30 miles of the Molycorp operation. The county, as well as 

this entire region, was historically dependent on small scale agriculture as its chief source of 

income. However, with a national movement toward large scale agricultural facilities and with 

the advent of large-scale mechanized farming techniques, this sector has decreased its 

contribution to the county economy. Tourist-related business is currently the major economic 

activity and source of revenue in Taos County. 

Population. 

The population of Taos County is growing at an annual rate of approximately 2 percent. The 

1990 Census estimatea Taos County population at 23,118, an 18.8 percent increase over the 

1980 population count (Taos County Economic Development Corporation [TCEDC] 1994). The 

most recent available population estimate is for 1992 when the population was 24,228 (Brook 

1994). This represents a 4.8 percent increase over the 1990 census count (Table 1). Of the 

total population, approximately 25 percent reside in or near the towns of Taos and Questa 

(TCEDC 1994). 

Economy and Employment. 

The most recently available estimates indicate that county employment numbers approximately 

8,747 persons. The county has historically had a high unemployment rate, fluctuating between 

15 and 25 percent (TCEDC. 1994). Employment in Taos County is dominated by the service and 

retail trade sectors (See Table 2 ana Figure 1). Together these sectors account for 64 percent of 

employed persons over 16 years of age (Brook 1994). As tourist-related activities contribute to 

the service sector in Taos County, many of the available jobs are service related in such 
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industries as lodging, food, and entertainment. The govemment sector accounts for 

approximately 18 percent of employed persons. Taos County employment is largely wage and 

salary woric, however approximately 17 percent consists of self-employed persons (TCEDC, 

1994). The 1991 per capita personal income was 311,063 and has been growing at an average 

annual rate of 5.5 percent since 1986 (Brook 1994). 

Fiscal resources for Taos County are largely dependent on propeny tax revenue. Taxable 

valuation of county properties has increase by 18 percent over a three year period beginning in 

1991. The 1993 taxable valuation was 3308,111,937. Commercial propenies are assessed a 

mill levy of S20 per S1000 of value, while residential properties are assessed $11 per $1000 of 

value (Nichols 1994). 

According to the 1990 Census, there were 12,020 housing units in Taos County. Of these, 

approximately 8,752 are occupied by both renters and owners. There were approximately 3,268 

vacant units. Of these, 371 were rental units and 137 were units for sale. Temporary housing, 

such as hotel and motel units, vary in availability according to seasonal tourist fluctuations. The 

average vacancy rate, however, is listed as 14.5 percent in Taos County (TCEDC 1994). 

Taos County and its associated municipalities provide an array of pubiic and private services and 

facilities. These include health care, law enforcement, education, recreation, water and 

wastewater sen/ices, gas and electric (USDI BLM 1988). 



Table 1 

Recent Population Trends 
Taos County 

Taos County 

Percent Change 

Town of Taos 

Questa Village 

1980 
(Census) 

19.456 

5,369 

-

1990 
(Census) 

23,118 

18.8 

4,065 

1,699 

1991 
(Estimated) 

23,694 

2.5 

. -

-

1992 
(Estimated) 

24,228 

2.3 

— 

-

Source: Brook, K. - State Data Center 1994. 



Table 2 

Employment by Sector (1993) 

Agriculture, Forestry, and Rsh 

Mining 

Constnjction 

Manufacturing 

Transportation, Communication, and Utilities 

Wholesale Trade 

Retail Trade 

Rnance, Insurance, and Real Estate 

Services 

Government 

T o t a l ; "̂'••̂ •̂••' 

41 

77 

375 

328 

255 

139 

2,207 

358 

3,379 

1,587 

••8,747 

Source: Brook, K. - State Data Center 1994. 



Figure 1 
Employment by Sector (1993) 
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5.2 Effects of Current Mining Operations 

Mining at the current site began in the 1920s. At its peak in 1985, the Molycorp/Questa Mine 

operation employed over 800 persons. Due to the drop in worid market prices for molybdenum, 

the mine scaled down operations and employment from 1986 to 1992. In 1992. mining 

operations were placed on stand-by status (Shoemaker 1994). 

The current activities at the Molycorp/Questa Mine operation consist of administrative services, 

maintenance, and environmental and reclamation work. Current operations employ 

approximately 19 persons. Should mining operations eventually resume, employment would 

increase to at least 220 persons (minimum operating stafO with the potential full-operational staff 

possibly reaching 800 persons. 

Population. 

Current mine operations have had no impact on the County's population or demographics, if 

operations at the mine are resumed, an increase in County population of not more than 1 to 3 

percent (depending on actual hires) can be expected. This potential population increase would 

be reduced to the extent that Molycorp is able to hire local residents to fill job openings. 

Economy and Employment. 

Mining employment in Taos County in 1993 consisted of 77 jobs, accounting for approximately 

one percent of total employment. Cun-ent operations at the Molycorp/Questa mine provide 

approximately 19 of those jobs. If operations are eventually resumed, an increase to 220 

employees at the Molycorp mine would increase mining employment to 4 percent of total 

employment in the county and an increase to 800 employees would increase mining sector 

employment to 12 percent of total county employment. Resumption of mining at the 

Molycorp/Questa mine would serve to decrease unemployment in Taos County. The amrunt of 

this decrease would depend on the necessary skills required by mine employers and the 
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availability of these skills in the local population. 

Current average annual wage for mining staff at the Molycorp mine Is approximately $510,000 

plus benefits, more than twice the income per capita for the county. The current average 

monthly payroll (summer months) is approximately $74,000. These wages are largely spent on 

local goods and services in those communities where mine employees reside (primarily Questa 

and Taos). If operations are eventually resumed the monthly payroll could increase to as much 

as $1.83 million (average monthly payroll in 1985) (Santistevan 1994). 

Current operating expenditures are approximately $4,000,000 annually. These expenditures are 

made to local, state, and out-of-state suppliers and contractors. Depending on the goods and 

services purchased, these expenditures generate sales and use taxes. In 1993, such 

expenditures generated approximately $65,000 in sales and gross receipts taxes. These taxes 

are paid to federal, state, and local governments. If the mine eventually resumes operation, 

expenditures could increase to as much as $68 million annually (1985 total expenditures), 

dramatically increasing potential tax revenues (Santistevan 1994). 

Current mine operations generated approximately $27,000 in county property taxes in 1993. 

These taxes are cun^ntly paid on the depreciated value of equipment. If operations resume, 

taxes would be paid on equipment and mining activity. In 1985. at full operation, Molycorp paid 

over $400,000 in county property taxes (Santistevan 1994). 

Community Services. 

Current operations have Jittle effect on local community services. If mining operations are 

eventually resumed, there would be some in-migration of persons due to mining employment and 

skill requirements. Given the cun-ent level of services and the availability of housing, adverse 

impacts to community services are not anticipated. 
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6.0 Wildlife and Witdfife Habitat 

6.1 Background Information 

The Molycorp/Questa Mine operation indudes the mine and mill facilities, tailings slurry pipelines, 

and tailings ponds. The mine and mill are located in mixed conifer forest on the westem slope of 

the Taos Range of the Sangre de Cristo Mountains approximately 5 miles east of the Village of 

Questa. The tailings slurry pipelines run from the milling operation along riparian habitats 

associated with the Red River from the mill to the tailings ponds, and the tailings ponds are 

located adjacent to sagebrush and grassland habitats approximately 1/2 mile to the west of 

Questa. Rgure 1 provides a general location map of the Molycorp operation. The general area 

of the mining operation ranges from over 10,000 feet in elevation at portions of the mine to less 

than 8,000 feet at the tailings facilities. A variety of mammais. birds, reptiles and amphibians are 

associated with the mining operation area. 

Mammals. 

Game animals or furbearers that may typically use the mine area or adjacent habitats include 

mule deer. elk. black bear, mountain lion, bobcat, coyote, gray fox, raccoon, ringtail, and 

cottontail. 

Mule deer occur year-round throughout most of the operations area with populations considered 

to be stable. Annual aerial survey data collected by rhe New Mexico Game and Rsh Department 

(NMGF) showed observations in Hunt Unit 53 of 188, 226, and 194 mule deer during the winter 

census of 1992, 1993, and 1994, respectively. Hunt Unit 53 includes the Molycorp Mine and 

much of the forest lands in the Taos Range. The Slate of New Mexico has not mapped any 

specific big game ranges in the mining operations area (Catanach 1994) nor has the U.S. Forest 

Service, Carson National Forest (USFS) according to Long (1994). Both agencies report that 

mule deer regulariy use the mine site and adjacent habitats with winter, spring, fall use of the 
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south-facing slopes near the mine. Mule deer may also use habitats near, and particulariy west 

of, the tailings ponds. 

Elk are also present in the mine area. USFS biologists and Molycorp personnel report that elk 

are regulariy seen on the mine property (Kuykendall 1994). Annual aerial survey data collected 

by NMGF showed observations in Hunt Unit 53 of 96, 116, and 107 elk during the winter census 

of 1992, 1993, and 1994, respectively. No spedfic elk ranges have been mapped by either 

NMGF or USFS (Catanach 1994, Long 1994), but use pattems generally parallel mule deer with 

elk more tolerant of greater snow depth. 

Bobcat, coyote, gray fox, raccoon, and ringtail are all found within the mine operations area. The 

coyote is thought to be the most common of these and is found throughout the area, and the 

raccoon would be expected along the Red River. Black bear and mountain lion occur in limited 

numbers in the mountainous areas near the mine and have also been reported just west of the 

tailings fadiities near Guadalupe Mountain (USDI BLM 1987). 

Numerous small mammals may also inhabit the mine area. Productivity of these species varies 

from year to year. Small, non-game mammals on or near the mine or tailings area include such 

species as the white-tailed jackrabbit, Ord's kangaroo rat, deer mouse, and least chipmunk. 

Birds. 

The high elevation mixed conifers, ponderosa pine woodlands, riparian systems, and 

sagebrush/grasslands support a broad diversity of both nesting and migrant bird species. 

Kennedy and Stahlecker (1986) recorded 133 avian species in studies conducted near the 

tailings fadiities. Additional bird species occur in the mine area (USDI BLM 1988). Upland game 

birds indude Merriam's turkey, blue grouse, scaled quail, and mouming dove. Waterfowl and 

shorebirds use the Red River as well as the tailings impoundment with typical nesting species 

including the mallard and common merganser. Raptors are found throughout the area and are 

represented by species such as the red-taliea hawK. American kestrel, great-homed owl, and 

saw-whet owl. Threatened or endangered species are discussed later. 
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Rsheries. 

Fisheries resources in the project area are found in the Red River. The Red River lies in the Rio 

Grande watershed in northem New Mexico with headwaters in the Sangre de Cristo Mountains at 

an elevation of 12,500 feet. The East and Middle forks of the Red River merge to form the main 

channel approximately 6 miles upstream of the town of Red River at an elevation of 9,400 feet. 

From that point, the river flows in a westeriy direction for approximately 27 miles, eventually 

emptying into the Rio Grande at an elevation of 6,500 feet. The river flows adjacent to the 

Molycorp Mine and Mill approximately 6 miles below the town of Red River and 21 miles above 

its confluence with the Rio Grande. Rgure 1 shows that the Red River canyon forms the 

southem boundary of the Molycorp Mine and Mill complex. The drainage area of the Red River 

is approximately 190 square miles with an average annual discharge of 34.5 cubic feet per 

second (cfs) (Smolka and Jacobi 1986). 

There are reproducing populations of cutthroat, brook, and brown trout inhabiting the river's 

upper reaches above the town of Red River. A reprodudng brown trout population provides a 

high quality fisher/ in the rivers lower reach. Rainbow trout are stocked annually in the middle 

reaches of the River by the Town of Red River and by the New Mexico Game and Fish 

Department (Smolka and Jacobi 1986). The middle reaches of the river between the towns of 

Red River and Questa have been characterized as having poor potential for trout reproduction; 

this is thought to be related to both a paudty of available macroinvertebrates for trout prey and to 

limited availability spawning substrates (Smolka and Tague 1987). 

Effects of Current Mining Operations 

Fisheries resources n the Red River are not being affected by the current mining operations. 

Limitations in fisheries habitat in the middle reaches of the river are thought to be due to natural 

processes aaing on the extensive hydrothermal scarring occurring along this segment of the 

river, some of which were incorporated into the historic surface mining area of the Molycorp 

Mine. Observation made during a thunderstorm runoff event by Smolka and Tague (1987) show 
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that flooding of these geothermal scars and other erodible soils substantially increase turbidity 

and the presence of many minerals and metals while lowering the pH from slightly basic to very 

acidic (8.1 to 3.8) This may result in periodic toxicity, and downstream, these materials may 

precipitate out to armor the channel and limit spawning substrate (see Water Resources 

Section). 

Amphibians and Reptiles. 

Amphibians and reptiles found in the area indude the westem spadefoot toad, leopard frog, 

collard lizard, great plains skink, bullsnake, and prairie rattlesnake. 

Threatened or Endangered Species. 

Threatened or endangered spedes assodated with the mine area indude the bald eagle, 

American peregrine falcon, and whooping crane. The bald eagle is both federal and state-listed 

as endangered. Wintering bald eagles are known from the upper Rio Grande Gorge to the west 

of the tailings ponds and may occasionally use Red River habitats as well. Likewise, the 

peregrine falcon and whooping crane are also both federal and state-listed. An active peregrine 

aerie is located within the region. The whooping crane may potentially pass through the projea 

area during migration but use of habitats on or adjacent to the mining operation is not expeded. 
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6.2 Effects of Current Mining Operations 

Current mining operations are not substantially affecting wildlife or wildlife habitat. The current 

activities at the Molycorp/Questa Mine operation consist of administrative services, maintenance, 

and environmental and redamation work and employs approximately 19 persons. 

No additional surface disturbance to the mine is occurring at this time. Physical work on the 

mine property consists primarily of road maintenance, drainage control, and limited redamation 

plantings in conjunction with revegetation studies. Natural revegetation is occurring slowly on 

certain microclimates within the historic mining area. Wildlife regularly use the mine and 

adjacent habitats. There have been numerous observations of elk and deer on the mine and in 

the area sumsunding the Administration Building (Shoemaker 1994). A site visit during April 

1994 showed established big game trails across portions of the mine and evidence of substantial 

big game use in undisturbed habitats nearby. 

Because the mine and mill are not operational, there is currently no concem over a break or leak 

in the tailings lines along the Red River canyon. Molycorp plans to use the lines during the 

summer months to provide water to the tailings ponds for dust control as necessary. 

The tailings ponds west of Questa are approximately 85 percent capped during this closure 

period to control dust. A portion of this area has also been revegetated to further aid in the 

control of wind-generated dust. Water is regulariy applied to the uncapped ponion of the ponds 

as needed. There is limited bird and other wildlife use of the tailings ponds area. 
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Coppgr Hill Unit 

The Copper Hill Unit provides winter range that 
is crucial for mulejdeer. elk. and bald eagle foraging 
(based on a NMDF&F assessment). Part of this unit 
(1.768 acres) is designated as critical habitat for the 

I Mexican spotted owL 

ApproximateK 27 acres of riparian habitat exist 
within eight separate drainages in this unit. They are 
the Arroyo Hondo. Rito Cieneguilla. Piedra Lumbre 
Canyon, Tierra Amariiia Canyon, Agua Caliente 
Canyon, Rio Embudo. Rio de ias Trampas, Cafiada 
del Agua, and CaAada de Ojo Sarco. Fishery 
resources are known to exist only in Agua Caliente 
Canyon and the Rio Embudo. The Rio Embudo is 
managed by the NMDG&F as a Type 111-A stream 
that is capable of supporting supplemental trout 
populations year-round. 

This unit contains the only perennial stream, 
Agua Caliente Canyon, that is suitable for Rio 
Grande cutthroat inxit reintroduction within the 
planning area. This stream is approximately 5 miles 
long and originates on national forest lands. 

The USGS is taking biological inventories of 
invenebrates on ponions of the Rio Grande as pan of 
its National Water Quality Assessment. The reports 
should be available this year. Early indications are 
that tfie survey ma>' have discovered a new species of 
caddis fly near the Rio Embudo. 

Special-Status Animal Species 

There are 13 mammals. 15 birds, 3 flsh. 2 
amphibians, and 2 mollusk species which were 
considered for analysis within the planning area as a 
result of a species list request to the U.S. Fish and 
Wildlife Service (FWS) (refer to Table 3-9). 

Black-footed Ferret (Mustela nigripes) 
I 

This species is usually associated with prairie 
dog towns in gnusland plains, semi-arid grasslands, 
and adjacent mountain basins. The black-footed 
ferret historically occurred over most of New Mexico 

(USDI. BLM 1984). The last confirmed sighting was 
in 1934 (USDI, BLM 1995). No black-footed ferrets 
are knô T̂i to exist other than the captive and 
reintroduced populations in Wyoming, Montana, and 
South Dakota. However, remnant populations may 
still exist in portions ofthe former range (Hillman 
and Carpenter 1980). 

The decline in black-footed ferret populations 
was due mainly to historic extermination of prairie 
dogs, habitat alterations, and major plague outbreaks 
in tbe prairie dog populations (USDI. FWS 1988). 

The most recent information from the FWS 
(USDI. FWS 1989) indicates that prairie dog towns 
ofthe following sizes are necessary to maintain a 
black-footed ferret population: (a) 80 acres for black-
tailed prairie dogs, and (b) 200 acres for Gunnison's 
prairie dogs. 

No critical habitat has been identified for the 
black-footed ferret in the plarming area. Information 
gathered from range management specialists, wildlife 
biologists, and other resource individuals who are 
continuously conducting fieldwork throughout the 
area have not identified any prairie dog towns the 
size necessary to support a black-footed ferret 
population. The largest known prairie dog town 
(Gunnison's) is approximately 5 acres in size. 

Bat Species 

The bat species of concem include fringed 
myotis {Myotis thysanodes). Pale Townsend's bat 
(Plecotus townsendii pallescens). big free-tailed bat 
(Nyvtinomops macrotis), spotted bat (Euderma 
mascvlatum), Westem small-footed myotis (Myotis 
ciliolabrum), long-eared myotis (Myotis evoiis), 
Yuma myotis (Myotis yumanensis), long-legged 
myotis {S4yotis volans), and occult little brown bat 
(Myolis lucifitgus occultus). These species occupy 
various habitats that range generally through riparian 
areas, woodlands, canyons, and rocky areas. Habitat 
requirements typically include (I) a roost site or sites 
(cracks, crevices, cliffs, trees, caves, mines, 
buildings); (2) proximity to water, feeding near trees 
and over water; (3) an adequate prey base consisting 
mostly of insects; and (4) hibemacula (caves, tunnels, 
and buildings). 

3-31 



CHAPTER 3 
AFFECTED ENVIRONMENT 

DESCRIPTION OF THE AFFECTED 
ENVIRONMENT • ISSUE 3 

TABLE 3-9 
ANIMAI nS OF CONCERN IN THE RIO GRANDE CORRIDOR B t 1 WEEN 

LA SAUSES, COLORADO AND VELARDE, NEW MEXICO 

Common Name Status (FederaO Scientific Na me 

Mammais 

black-footed Ferret 

fringed myotis 

Pale Townsend's westem big-eared bat 

big free-tailed bat 

spotted bat 

westem small-footed myotis bat 

long-eared myotis 

Yuma myotis 

long-legged myotis 

occult little brown bat 

Goat Peak pika 

New Mexican meadow jumping mouse 

southwestem otter 

endangered 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

species of concem 

Mustela nigripes 

Myotis thysanodes 

Plecotus lownsendii pallescens 

Syctinomops macrotis 

Euderma maculatum 

Myolis ciliolabrum 

Myotis evotis 

Myotis yumanensis 

.Myotis volans 

Myotis lucifitgus occultus 

Ochoiona princeps nigrescens 

Zaptis hudsonius luteus 

Luira canadensis sonorae 

Birds 

American peregrine falcon 

Arctic peregrine falcon 

Baird's sparrow 

bald eagle 

black tem 

ferruginous hawk 

Harlequin duck 

interior Least tem 

loggerhead shrike 

Mexican spotted owl 

mountain plover 

endangered 

threatened 

species of concem 

threatened 

species of concem 

species of concem 

species of concern 

endangered 

species of concem 

threatened 

candidate 

Falco peregrinus anatum 

Falco pere/rinus tundrius 

.Ammodramus bairdii 

Haliaeettts Ieucocephalus 

Chlidonias niger 

Buteo regalis 

Histrionicus histrionicus 

Sterna aruillarum athalassos 

Lanius ludomiciaiaa 
1 

Strix occidentalis lucida 

Charadrius montana 
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TABLE 3-9 
ANIMALS OF CONCERN IN THE RIO GRANDE CORRIDOR BETWEEN 

LA SAUSES, COLORADO AND VELARDE, NEW MEXICO 

Common Name 

northem goshawk 

southwestem willow flycatcher 

white-faced ibis 

whooping crane 

Starns (Federal) 

species of concem 

endangered 

species of concem 

experimental non-essential 

Scientific Name 

Accipiter gentilis 

Empidonoj trailii extimus 

Plegadis chihi 

Grus americana 

Fbh 

Colorado squawfish 

flathead chub 

roundtail chub 

endangered 

species of concem 

species of concem 

Piychocheilus lucius 

Platygobio gracilis 

Gila robusta 

Amphibians 

boreal westem toad 

iemez Mountains salamander 

species of concem 

species of concem 

Bufo boreas boreas 

Mollusks 

Cockerell's striate disc 

Sangre de Cristo pea clam 

species of concem 

species of concem 

Discus shemeki cockerelli 

Pisidium sanguinichristi 

Large cliffs and caves occur along the Rio 
Grande and other isolated rivers within the planning 
area. In addition, water and the associated prey base 
are found in numerous locations throughout the area. 

A bat survey was completed by the Taos Field 
Office between 1994 and 19% at different locations 
in both Taos and Rio Arriba counties. A total of 14 
species were captured. Two sites. Big Arsenic 
Springs and Ojo Caliente, were particularly high in 
abundance (Gannon 1997). 

area ofthe Sangre de Cristo Range, descending as 
low as 11,000 feet (Findley 1975). 

The historic range of this species includes only 
areas in New Mexico, and is not found beyond the 
state's borders (Federal Register 1994). 

Nests are located at the deeper parts ofthe 
burrow system and consist of grasses and shredded 
paper when available. Burrows may be many feet 
long and three or more feet deep (NMDG&F 1967). 

Goat Peak Pika (Ochotona princeps 
nigrescens) 

In New Mexico, goat peak pikas are confined to 
talus slides and boulder fieMs in alpine and subalpine 
areas. Otfaer subspecies are common in the alpine 

New Mexican Meadow Jumping Mouse 
(Zapus hudsonius luteus) 

The New Mexican meadow jumping mouse is 
usually found in marshes, moist meadows, and 
riparian habitats in open prairies. The preferred 
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habitat for the meadow jumping mouse contains 
pennaDent streams, moderate to high soil moisture, 
and dense and diverse streamside vegetation 
coosisong of grasses, sedges, and forbs. The nearest 
reported k>catioas for this species are in the Espaflola 
VaUey of the Rio Grmde (Hafher, personal 
communication 1996). Presently, the highest 
pocental habitat for this species on BLM lands within 
the planning area b found from Taos Junction Bridge 
to Velarde, New Mexico. 

Southwestern Otter (Lutra canadensis 
sonorae) 

Olttrs are largely aquatic, doing most of their 
hunting and traveling m the water. They travel on 
land slowly and with considerable effort, unless there 
is soft snow, over wfaidi tfaey slide with great 
rapidity. Their principal food consist of fish, 
crawfisfa, and other fonns of animal life they can pick 
up in or under the water. 

In March 1953 an aduh male river otter was 
trapped on the Gila River near Cliff, New Mexico 
(McClellan 1954). Tliis animal, attributed to the 
southwestern subspecies, Lutra camidensis sonora, is 
the only specimen tfaat is knô kTi to faave been 
procured in New Mexico (Findley e t al. 1975). 

In Cokxado efforts to establisfa self-sustaining 
populatkms of river <aa in 1976 began by releasing 
wild otters from nortfaem states and Canadian 
provinces into mountain rivers and lakes. No otters 
faave as yet been introduced into tfae Rio Grande 
drainage. The ck>sest release site to New Mexico 
was the Piedra River in southwestern Colorado 
releasing 24 bctwecu 1979 and 1982 (Beck, personal 
CCTnmunication 1986). 

A river otter was reportedly seen on the Vermejo 
River in Colfax County, New Mexico in 1979. Two 
additiooal sightings of river otter were reported in 
TaosCounty (fairing the summer of 1986. These 
sightings have renewed interest in tfae status of river 
otter in New Mexico, prompting further studies to be 
conducted 

Tfae BLM currently is conducting additional 
surveys for otters and other wetland furbearers in the 
area so tfaat the presence of otter can be docimiented 
in order that the population can receive proper 
protection and management. The results of these 
ongoing surveys suggest that otter no longer inhabit 
the Rio Grande. 

American Peregrine Falcon (Falco 
peregrinus arujtum) and Arctic Peregrine 
Falcon (Falco pereginus tundrius) -
Migration Only 

Peregrine falcons historically nested (20 sites) in 
New Mexico (USDI, FWS 1984) and have been 
documented within the planning area. During the 
early 1970s a major decline occurred primarily due to 
the use of pesticides and their detrimental effect on 
the eggs of this species. 

The preferred habitats for the peregrine falcon 
are generally large cliff areas near water and with 
relatively dense avian prey species (e.g., passerine 
birds, shorebirds). Large cliffs occur along the Rio 
Grande within the planning area. In addition, water 
and the associated avian prey base are found in 
numerous locations througfaout the area. Habitat 
requirements typically include (1) an inaccessible 
nest site, (2) an adequate prey base, (3) proximity to 
water, and (4) isolarion from human disturbances 
(USDI, FWS 1984). Peregrine falcons typically 
forage along water sources (USDI, FWS 1984). The 
vast majority of peregrine falcon eyries in the Rocky 
Mountain/ Southwest Region are within 1 mile of a 
stream or river (USDI, FWS 1984). 

Peregrine falcons are known to migrate 
seasonally through the area and have historically 
nested in die area. There is one historical nesting site 
on the Upper Rio Grande that has been monitored 
annually since 1990, and intermittently since 1986. 
No activity has been observed at this historical site. 
Tfae Arctic subspecies would only migrate through 
New Mexico. ' 

The main direat to peregrine filcons has be«i 
attributed to pesticide use, particularly dichloro 
diphebyl trichloroethane (DDT) and its metabolites 
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(USDI, FWS 1984). Tfae BLM uses some chemicals 
for noxious weed control and to remove sagebrush 
for desired plant community goals; however, none of 
the chemicals used by the BL.M contain any DDT as 
a component. 

Baird's Sparrow (Ammodramus bairdii) 

Tfae Baird's sparrow forages on tfae ground. 
Reluctant to fly, it runs like a mouse through grass 
and eats seeds of grasses (e.g., brome, fescue, three-
awn green foxtail), and weed seeds (e.g., pigweeds, 
mustards, ragweed), along with some insects 
grasshoppers, caterpillars, moths, and spiders. 

They build their nests on die ground in drier 
parts of prairie in tangled grass, sometimes under low 
shrubs often close together in a small community, 
and in slight cavities in the ground of interwoven 
grasses and weed stems lined with finer grasses. This 
type of habitat is found adjacem to and in the 
extreme northem end of the planning area, and 
migration through tfae corridor is possible. 

Baird's sparrows winter in New Mexico, arriving 
in small groups in February and at tfaeir main 
breeding grounds fiirther north in April and May 
where the males establish territories. 

Bald Eagle (Haliaeetus Ieucocephalus) 

Bald eagles are generally associated with 
medium to large perennial streams, rivers, and other 
water bodies that provide an adequate prey base and 
appropriate nesting/roosting habitat. Witfain the area, 
the bald eagle is generally associated with the major 
reservoirs along the Rio Grande and its tributaries. 
This bird also frequents the mainstem sections 
between the reservoirs. 

The breeding population of bald eagles has 
historically been low, although New Mexico does 
provide habitats for wintering and migration. No 
bald eagle nesting use has been identified on BLM 
administered lands. Food availability is a majw 
factor influencing bald eagle distribution, and fish is 
generally considered the piefeiied prey base. 

However, waterfowl (particularly dead or crippled 
individuals), dead livestock, rabbits, and anall 
mammals coukl be utilized as a prey base for a 
wintering population. i 

Bald eagles migrate seasonally througfa tfae area, 
and faave been documented as roosting in one area 
along tfae Rio Giande. Tfae area wtiere bald eagles 
have been observed on roost sites during tfae winter is 
along the lower Rio Grande south of Pilar. The area 
is predominantly private lands with scattered tracts of 
riparian habitat managed by tfae BLM. 

Black Tem (Chlidonias niger) 

The black tem faovers over meadows and grassy 
marshes and with its bill snatches insects fixxn die 
air; and darts down to pick otfaers from tall grasses 
such as dragcmflies, moths, grasshoppers, crickets, 
flies, beetles, and many others. It also eats crayfisfaes 
and small molhisks, spiders, and otfaer invotebrates. 

It nests in small, loose colonies, sometimes in 
hollows in prostrate dead canes of marsh or on 
floating masses of dead plants, and on muskrat 
houses. 

Preferred tem habitat is associated with marshes 
and floating masses of dead plants where nests are 
built Known distribution of the black tem in New 
Mexico is as a migrant within the Rio Grande 
corridor. The BLM administers no marsh habitat 
witfain tfae plaiming area. 

Ferruginous Hawk (Buteo regalis) 

The ferruginous hawk may winter throughout its 
nesting range which includes New Mexico, and b on 
its northem part of siunmer range by March to eariy 
April. Summer range inchides treeless plains and 
grassy prairies, wfaoc tfae ferruginous faawk sits 
quietly on low trees or fence posts or sometimes even 
on the ground or knoll watching for prey. / 

Tfae ferruginous hawk eats mainly prairie dogs 
and b also voy fond of jackrabbits, cottontails, mice, 
gophers, and on occasion bats, tmll aiakes. lizards. 
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grouse, meadow larks, grasshoppers, crickets, and 
beetles. 

The ferruginous hawk prefers nesting in tall trees 
when they are available, in timber belts along streams 
6 to 55 feet above ground or on a ledge of a cliff. 
Tfae nests are usually between 12 to 15 feet high, 
made of sticks, twigs, or old bones and lined with 
turf, dried grasses, cow or horse dung, and used year 
after year. 

Presendy there are no known nesting or use 
areas for dus species within the planning area. 

Harlequin Duck (Histrionicus histrionicus) 

In the summer the Harlequin duck lives on 
turbulent mountain streams or ponds and lakes and 
along rockv Arctic shores; in winter, in heavy surf 
along mgged rocky coasts with shelves, reefs, and 
jagged sunken rocks. 

Being such proficient divers. Harlequin ducks 
seem to prefer to feed in rough waters broken by 
rocks and surf in which they dive to the bottom using 
their feet and wings. The ducks poke their bill 
among the stones where they catch and eat nymphs 
and mayflies, stoneflies, and larvae of caddb flies. 
At sea, the> eat mostly animal foods consisting 
mainly of crustaceans (crabs, amphipods, isopods, 
etc.) and mollusks (barnacles, limpets, snails, chitons, 
etc.) which diey dislodge from rocks. 

Nesting occurs in a hollow in the ground under 
bushes usually lined with grasses and down, or in a 
hollow tree or cavity among the rocks. 

Presently there are no known nesting or use 
areas for thb species witfain the plaiming area. 

Interior Least Tern (Sterna antillarum 
athalassos) 

Tfae interior least tem is found mainly in 
soutfaeast New Mexico, in and around Bitter Lake 
National Wildlife Refuge. It b an occasional migrant 
to otfaer counties. However, presently the only 

known nesting population is in Chaves County along 
the Pecos River within the refuge. Within the area 
this bird would be considered only as an accidental 
migrant (David Leal, personal communication). No 
critical habitat has oeen designated within the 
planning area. 

This species is a colonial nesting shorebird. 
Although it is associated with water, it spends most 
ofits time on sand bars, playas, or snatching its food 
from the surface of the water. It nests on the ground 
along the sandbars or playas. 

Channelization, irrigation, and the constmction 
of reservoirs and pools have contributed to the 
elimination of much ofthe least tem's nesting 
habitat. In addition, the increase of human recreation 
use of sand bars along rivers and lakes have caused 
disturbance to nesting birds. 

Presently there are no known nesting or use 
areas for this species within the planning area. 

Loggerhead Shrike (Lanius ludovicianus) 

The loggerhead shrike prefers mainly open 
country, thinly wooded or scmbby land with 
clearings, meadows, pastures, thickets along roads 
and hedges. 

This species, because of its range, has a wide 
variety of foods which consist mainly of mice and 
birds in the winter and insects in the summer. It 
prefers habitats with thorny trees, shmbs. or bart)ed 
wire on which to impale all kinds of animal food: 
small birds, crayfishes, firogs, mice, and some small 
fishes. 

Presently there are no known nesting or use 
areas for this species within tfae planning area. 

Mexican Spotted Owl (Stirx occidentalis 
lucida) 

I 
The Mexican spotted owl occupies mountainous 

areas with its preferred faabitat consisting of dense, 
multi-storied forests with moderately closed to closed 
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canopies. In addition, these owb have been found in 
canyon systems with linle or no tree cover (USDI 
FWS 1993). These canyon s\siems appear to 
provide the same or similar microclimate as 
occurring within the dense muhi-storied forests. 

\ 
Loss of preferred habitats mainly by timber 

harvesting has been the major impact causing the 
decline ofthe Mexican sponed owl. Historically the 
planning area contained forest stands that no longer 
occur today. From as early as the 1800s 
homesteaders, owners of land grants, and private 
logging companies removed most of large 
commercial timber within the planning area. Due 
these past forestry practices tfae area has no dense, 
old-growth forests and thus a very limited timber 
harvest program. The program basically consists of 
some fiielwood cutting in pifloo-juniper woodlands, 
and small salvage cuts in ponderosa pine stands with 
mistletoe and other damage. 

The Mexican Spotted Owl Recovery Plan (USDI, 
FWS 1995) does not have specific guidelines for 
ponderosa pine and piflon-juniper habitats, which are 
considered as 'Other Forest and Woodland Types" 
within the recovery plan. The BLM would follow 
the recovery plan quideiines in managing its timber 
and fuelwood programs in areas where spotted owls 
or their habitat is identified on BLM administered 
lands, or where BLM lands are adjacent to other 
lands that have been identified as sponed owl habitat. 

Critical habitat has been identified in one 
location by the FWS on BLM lands within the 
planning area (NM-BLM-3). Although the critical 
habitat designation has been recently rescinded the 
area would continue to be protected from any type of 
vegetative manipulation (e.g., timber harvesting). 

Mountain Plover (Charadrius montanus) 

The mountain plover prefos flat, short-grass 
prairie and tends to avoid taller grasses and hillsides 
(USDL BLM 1995). Suitable habitat occurs in areas 
often grazed by livestock (USDL BLM 1995). Tfae 
bird prefers habitat composed of large areas of bare 
ground and short grass (less than 4-inch-tall stubble). 
Prairie dog towns and turf farms are likely areas of 
use. Outside the breeding season, thb species occurs 

in flocks of up to several hundred, feeding in alkaline 
flats, plowed ground, sprouting grain fields, and 
grazed pastures (Terres 1991). 

Surveys conducted it̂  1995 by the BLM and 
NMDG&F located a population in the northem part 
ofthe resource area (Williams, personal 
communication 1995). This population is considered 
by the NMDG&F to be the largest concentrarion of 
mountain plovers yet identified within the state and is 
found in an area adjacent to the planning area. The 
mountain plover has not been identified within tfae 
planning area. 

Northern Goshawk (Accipiter gentilis) 

Goshawks are generally associated witfa northem 
forests preferring mixed hardwoods and conifers that 
provide an adequate prey base (e.g., hares, rabbits, 
gray squirrels, chipmunks, weasels, ducks, grouse, or 
quail). 

The nortfaem goshawk winters over summer 
breeding range but irregularly migrates southward in 
fall when its staple prey of hares, lemmings, and 
grouse are scarce in the north. In its nortfaem range 
thinning of eggshells is noted due to use of pesricides 
in the environment and in its prey. Within tfae 
planning area the Northem goshawk has not been 
found to occur. 

Southwestern fVillow Flycatcher 
(Empidonax traillii extimus) 

Tfae soutfawestem willow flycatcher is found 
along riparian habitats (e.g., rivers, streams and otfaer 
wetlands) ofthe desen southwest where dense groves 
of willows (e.g., Salix, Baccharis spp.), arrowweed, 
buttonbmsh, boxekler, and alder are present, often 
witfa a scattered overstory of Cottonwood (Tibbitts et 
al. 1994). In some locations, exotic plants including 
tamarisk and Russian olive are also used for nesting. 
The bird is generally associated with multi-layered 
vegetation in proximity to water. The surrounding 
vegetation ofthe nesting areas generally range from 
10 to 12 meters high. Willow flycatchers breed in 
riparian faabitat where surface water b present 
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Historically the Southwestem willow flycatcher has 
nested along the major river systems in northem New 
Mexico. However, as the resuh of riparian 
degradation, very few habitats still remain. 

Within the planning a r ^ the BLM administers 
riparian habitat along the Rio Grande and other area 
water bodies. Many ofthese riparian areas are small 
(generally a few miles long) and very linear (less 
than 5 to 30 feet wide). However, few areas have 
been designated as critical habitat for the 
southwestem willow flycatcher (USDI, FWS 1997). 

In 1993 the BLM began surveying for the 
southwestem willow flycatcher along the Rio Grande 
in the most likely areas for the species to occur. The 
following are the results of the surveys for BLM-
administered lands: 

1993: Two nesting pairs of southwestem willow 
flycatchers were located along the Rio Grande south 
of Taos. 

1994: One nesting pair of southwestem willow 
flycatchers was located at a previously identified site, 
as well as two singing males (unknown willow 
flycatcher) on the upper Rio Grande above Taos. 
The two singing males were identified two days 
before protocol would allow them to be counted as 
southwestem willow flycatchers. 

1995: One nesting pair was located at a 
previously identified location, and two singing male 
Southwestem willow flycatchers were sighted on the 
upper Rio Grande above Taos. 

In 1994 and 1995 an additional pair of 
Southwestem willow flycatchers were identifled on 
private lands along the lower Rio Grande by the 
BLM and FWS. This pair is located in an area where 
disturtjance b infrequent An adjacent area (about 5 
acres) appears to be high-quality habitat, but is 
located closer to a main highway, so the disturbance 
from vehicular traffic may be impacting additional 
nest establishment in this area. 

19%: Two nesting pairs of Southwestem willow 
flycatchers were located along the Rio Grande. 

1997: Onenestingpairof Southwestem willow 
flycatchers were located along the Rio Grande south 
of Taos, unfortunately the pair's anempt to nest 
failed. 

In 1997 a survey was conducted south of Taos 
on the Rio Grande to determine whether or not active 
willow flycatcher nests were being parasitized by 
brown-headed cowbirds (Molothrus ater). The 
results concluded that on two separate occasions, five 
to six pairs of cowbirds and later three to four 
cowbirds were observed near the nesting site. 
Evidence of parasitism on otfaer species of birds was 
noted. 

Also in 1997, a cowbird dbtributitm and 
behavior study was initiated. Potential cowbird 
foraging habitat was identified within 5 miles of 
known willow flycatcher nesting sites occurring 
within the area. Although the information b 
provisional there were no observations of foraging on 
public land sites. However, foraging by cowbirds 
was observed at downstream locations on private 
lands. Monitoring and surveys would continue on an 
annual basb. 

The higfa-potential faabitats for southwestem 
willow flycatcher have been identifled and are 
currently inventoried on an annual basb. 

The pair south of Taos established their 
residency near an intensively used BLM 
campground, built in 1%5 and actively used 
continuously since then. In addition, tfae nesting area 
is adjacent to a state highway, and has been used by 
recreational float-boaters along the Rio Grande since 
the late 1970s. In tfae mid-1980s the commercial 
floatboater use was approximately 8.000 user-days 
annually through this area. In 1993. the use had 
increased to approximately 39.000 user-days 
annually. The birds established their territory with 
these existing activities ongoing, and have apparently 
been able to exbt within tfae area for tfae past three 
years. 

White-faced Ibis (Plegadis chihi) 

The white-faced ibb b generally associated witfa 
fresfawater marsfaes where it eats insects, newts. 
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leeches, earthworms, some snails, cmstaceans 
(especially crayfishes), frogs, and flshes. Within the 
planning area the white-faced ibis would be 
considered only as an accidental migrant The white-
faced ibis could migrate seasonally through the area, 
occasionally using the rivers and larger lakes and 
reservoirs. However, no known use of BLM lands by 
the white-faced ibis has been identified. 

Whooping Crane (Grus americana) 

The whooping crane breeds mainly at Wood 
Buffalo National Park, Canada. The Wood Buffalo 
population winters mainly along tfae gulf coast of 
Texas at the Arkansas National Wildlife Refuge. A 
few whooping cranes that were raised by foster 
parents (Sandhill Cranes), at Gray Lake. Idaho 
migrate with the sandhill cranes to the Rio Grande 
Valley. New Mexico. These birds (three to five in 
number) winter mainly in the Bosque del Apache 
National Wildlife Refuge, located approximately 20 
miles south of Socorro, New Mexico. 

Whooping cranes select an open expanse of 
shallow water in rivers, lakes, reservoirs, and native 
wetlands for nightly roosting. These sites include 
stockponds. marshes, and flooded grain fields. 
Feeding sites include the sam& wetland types as those 
used during roosting. Within New Mexico, the 
whooping crane is associated with the agricultural 
fields and valley pastures, particularly where there is 
waste grain or sprouting crops. The whooping crane 
typically roosts on sand bars within the Rio Grande 
floodplain (NMDG&F 1988. BISON-M 1995). 

I 
No whooping cranes have been observed using 

any BLM lands, and no critical habitat has been 
designated within tfae planning area. The lack of any 
suitable wetland/agricultural habitat on BLM-
administered lands witfain tfae planning area generally 
accounts for tfae lack of whooping crane 
observations. 

Whooping cranes may move seasonally across 
the Rio Grande Corridor during their spring and fall 
migrations; however, tfaey would be considered rare 
vbitors to tfae area. No documented roost sites or 
feeding areas occur on BLM lands witfain tfais area. 

Colorado Squawfish (Ftychocheilus lucius) 

This species formerly inhabited the Cokjrado 
River Basin from southwestemmost Wyoming 
southward to northwestem Sonora ai)d adjacent Baja 
Califomia; at present, natural populations are 
confined to the upper portion ofthe basin in Utah, 
Colorado, Arizona, and New Mexico (e.g.. Holden 
1980). In New Mexico, the Colorado squawfish 
currently occurs in the San Juan River, and it may 
also have entered the state in historic time in tfae Gila 
River Basin. Until recently, the last record of 
Colorado squawfish was in I % I in the San Juan 
River near Bloomfield. However, in 1987 and 1988. 
adult and young-of-year squawfish were captured in 
the San Juan between Shiprock and the Four Comers 
area (NMEXj&F files). 

At one time the Colorado squawfisfa was an 
abundant species, even to the point of serving as a 
significant food fish for early European settlers 
(Minckley 1973). Nonetheless, such settlement in 
the region soon saw a decline in the species, botfa in 
terms of range and numbers. 

The Colorado squawfbh was first collected from 
the San Juan River of New Mexico in 1936 by Elliot 
S. Bari<er(USNM 1189%). In 1959, two more 
specimens were taken from the San Juan River near 
Rosa, Rio Arriba County. Four squawfish were 
subsequently collected in the vicinity of Navajo Dam. 
There are other unconfirmed reports of die species 
from anglers from the San Juan River upstream from 
Bloomfield, New Mexico, including one as recently 
as 1987. 

This species is characterized as a 'big river" fish, 
with adults (fish that are greater tfaan 200 millimeters 
total lengtfa) occurring in turbid, deep, and strong-
flowing water (Minckley 1973). In contrast, young-
of-tfae-year, juveniles, and subaldults occupy sfaallow 
backwater areas, with little or no current and sihy or 
sandy substrates. This shift in habitat preference may 
be associated with differences in tfae feeding faabits of 
die two categories (Sublette 1990). 

Tfae Colorado squawfisfa spawns from early July 
tfarough about mid-August, after water temperatures 
faave exceeded 18 degrees Cebius ("C) for about a 
month. Preferred spawning sites are apparently 
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gravel and cobble-bottomed riffles, where die 
interstitial spaces are free of organic matter and 
sediment Tvpically in the vicinity of such spawning 
riffles are sand-bottomed pools with slow laminar 
flows (T^MDG&F 1988). 

For spawning, this species selects white water 
riffles or rapids (Tyus 1986) with gravel and cobble 
substrate devoid of organic, silts, and clays (Sublette 
1990). 

The larvae drift downstream until they reach a 
size where they can move into shoreline areas 
consisting of embayments. backwaters, and isolated 
backwater pools (Sublette 1990). 

Younger age classes of squawfish feed primarily 
upon insects and crustaceans, whereas older fish are 
obligate piscivores (NMDG&F 1988). 

Studies have shown that abnormally high water 
releases from upstream dams during the primary 
nursery period of August through September were 
detrimental to survival of larvae, and that surviving 
larvae showed a significantly lower growth rate 
(Sublette 1990). 

The species b endemic to the Colorado River 
Basin and is not known to have occurred within the 
plarming area. 

Flathead Chub (Hybopsis gracilis) 

The flathead chub is native to the Rio Grande 
drainage and has been recently collected (1971 to 
1980) within the planning area. This species is 
usually found in moderate to strong currents in rivers 
and larger streams above shifting sand bottoms, in 
highly turbid waters. Spawing usually occurs in 
summer when water temperatures range from 18 to 
25°C (Sublette etal., 1990). 

River from Navajo Reservoir downstream to die Four 
Comers area and in the Mancos, Navajo, and Animas 
rivers (San Juan and Rio Arriba counties). The 
roundtail chub occurs locally in the Gila Basin in the 
East and Middle forks, the confluence area of die 
West and Middle forks. Turkey Creek, and 
sporadically in the mainstem Gila River downstream 
to the Middle Box (NMDG&F 1988). The species b 
not known to occur within the planning area. 

The roundtail chub is generally associated with 
large rivers inhabiting pools with proximal overhead 
cover and rapids. They generally seek out poob64 
centimeters in depth whereas young chubs are 
frequently associated with more sfaallow habitats of 
20 to 32 centimeters. 

All age groups prefer cobble-rubble, sand-
cobble, or sand-gravel substrata in association with 
undercut banks, fallen logs, or other overhead cover. 

This species consumes a variety of invertebrates 
(including insects, gastropods, and crayfish), as well 
as algae and small fish (NMDG&F 1988). 

Boreal Western Toad (Bufo boreas boreas) 

The Boreal westem toad has a very wide range 
from Alaska to New Mexico, which apparently b the 
extreme southeastern limit of its range. This species 
appears to be exclusively a high-mountain form in 
New Mexico, where it is restricted to the vicinities of 
rivers, creeks, lakes, and reservoirs. In the state it is 
known only from three lakes in the San Juan 
Mountains (Lagunitas. Trout and Canjilon). Within 
the planning area there are no public lands within the 
preferred habitat of diis species. 

Jemez Mountains Salamander (Plethodon 
neomexicanus) 

Roundtail Chub (Gila robusta) 

Thb species occurs in the San Juan and Gila 
basins, and it was formerly also present in tfae Zuni 
and San Francisco drainages. In tfae San Juan Basin, 
thb chub b currently found in the mainstem San Juan 

This species is endemic to north-central New 
Mexico where it is found only in tfae Jemez 
Mountains in portions of Los Alamos, Sandoval, and 
Rio Arriba counties, ft b locally common only in 
areas where essential microhabitat exists. 
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Thb salamander is generally found on loose 
-Kky soib between 2.200 and 2.900 meters. They 
flgeor in and under rotting coniferous logs or under 
^ , on both flat areas and steep slopes. The habitat 
^eaoifetous forest dominated by Douglas fir. blue 
^nice, Engelmann spmce. ponderosa pine, and white 
^ ^ occasional aspen. Rocky MounUin maple, 
^ i various shmbby oaks. It is not known to occur 
,nltiin tfae planning area. 

Cockerell 's Striate Disc (Discus shemeki 
cockerelli) 

Tfab species of snail is typically found under 
jlOMs, logs, and pieces of wood. They are often 
associated with woody debris of spmce, fir. and or 
aspen and are found at elevations between 7.000 and 
12.000 feet They appear to have a preference for 
mruce-fu' woods, as six ofthe collections from a 
1952 to 1954 study of central and north-central New 
Mexico were collected from this type of climax 
community. They are also considered "casual" in 
aspen and tundra habitats. 

This species has not been identified widiin the 
planning area. The preferred habitat and elevations 
fbr the species, however, may be found in the upper 
elevations ofthe Upper Gorge and Copper Hill units 
in tfae planning area. 

Sangre de Cristo Peaclam (Pisidium 
sanguinichristi) 

Tfae Sangre de Cristo peaclam is endemic to 
nortfaem New Mexico. The species is found only in 
Middle Fork Lake, in the Sangre de Cristo 
Mountains. This is a typical alpine lake ofthe area, 
with no submergent aquatic vegetation, and emergent 
grasses are only in sheltered embayments. Thb 
mollusk occurs in the mud among tfaese emergent 
grasses, as well as in that at the lake outlet 
(NMDG&F 1988). 

Distribution of the Sangre de Cristo peaclam 
occurs in high elevation alpine lakes that do not 
occur witfain tfae planning area. 

Fire 

Fire has played an integral role in the 
development of Rio Grande Corridor, which is made 
up of numerous vegetative plant communities that 
have developed as part of a fire-dependent 
ecosystem. Periodic buming ofthese plant 
communities allows their natural composition, 
stmcture. and function to continue. Historically, 
natural fires occurred frequently, at a low intensity 
and involving small acreage. The natural fire cycle 
resulted in open savanna-type stands of ponderosa 
pine and pif\on- juniper. The low intensity ofthe 
fires caused little or no effect on soil stmcture or 
chemistry, while resulting in a fairly diverse 
non-woody layer. 

The decrease in natural fires diat resulted from 
aggressive fire suppression caused these plant 
communities to change from more open grasslands to 
shmb grasslands and pii)on-juniper woodlands. 
These latter communities do not produce the fine 
fuels needed to carry periodic natural fires, which 
also contributes to the change in vegetation. The 
practice of suppressing all natural fu-es has resulted in 
increased hazardous fuel loads, a change in 
ecosystem types, soil erosion, and a loss of 
ecosystem and biological diversity. 

To blend fire back into the natural process of a 
functioning ecosystem, the Taos Field Office has 
begun a program of prescribed fues. However, until 
completion of fire managements plans and detailed 
prescribed bum plans, the BLM will continue to 
suppress all fires in the planning area. 

Issue 4: Prehistoric and Historic 
Resources 

The Rio Grande and Colorado River are the two 
largest river systems in the Southwest. The Rio 
Grande has provided the natural resources, including 
water, animals, plants and fertile soils, needed to 
support human beings throughout their existence in 
the area. The story of human use ofthe area provides 
an excellent opportunity for public education, 
interpretation, and research. 
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1.0 INTRODUCTION 

The American Peregrine Falcon (Falco peregrinus anatum) is an endangered 

species, protected by the Endangered Species Act of 1973. As such, care must 

be taken to protect suitable nesting habitat and adjacent hunting, areas. The 

Guadalupe Mountain Study Area could be a hunting area for nesting Peregrine 

Falcons, since nearby areas fit the definition of Suitable Nesting Habitat 

(Rocky Mountain/Southwest Peregrine Falcon Recovery Team 1984; USDA Forest 

Service et al. 1985). 

This study was Initiated to gather information on the availability and 

quality of the avian prey base breeding in or migrating through the 18,770 

acre Guadalupe Moimtain Study Area in northern New Mexico. This area Includes 

active and proposed future mill tailings sites (USDI/BLM 1983). The majority 

of the area (> 95%) is managed by the U. S. Bureau of Land Management (BLM) 

and the information generated from this study will be used by the BLM to make 

land use decisions, develop environmental assessments and/or impact studies, 

and aid in compliance with Section 7 requirements of the Endangered Species 

Act of 1973. This information will also allow the BLM to manage for preferred 

avian habitat sites in northern New Mexico, recommend mitigating measures for 

management of active tailings reservoirs, and aid the reclamation of defunct 

tailings facilities near (^esta. New Mexico. 

The primary objectives of this study are: 

- to identify the habitat sites within the study area, using vegeta

tive and land form characteristics as the bases for identifica

tion; 

- to map the habitat sites within the study area and provide a 

detailed narrative description of each habitat site; 

- to determine populations of potential avian prey of Peregrine 

Falcons by habitat site during the nesting season; and 

- to determine organochlorine contamination levels of representative 

and /or probable Peregrine Falcon prey. 
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The study area description and habitat site narratives are presented in 

Section 2.0 and the habitat map is in Appendix A. The avian coimnunities 

nesting on the study area are discussed in Section 3.0, and the quality of 

potential Peregrine Falcon prey species based on organo-chlorlne analysis of 

representative samples is presented in Section 4.0. Management recom

mendations and the literature cited within the report follow in Sections 5.0 

and 6.0, respectively. Avian censtis grid maps are in Appendix B, photographs 

documenting grid corners are In Appendix C, and avian species incidentally 

observed in the study area are in Appendix D. 

r 

c 
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2.0 HABITAT SITES 

Study Area 

The study area is located in east central Taos Ckiunty, New Mexico and 

Includes the Blil managed Rio Grande Wild and Scenic River Area and Guadalupe 

Motuitaln. Twelve hundred acres of existing mill tailings sites and agricul

tural fields owned by Molycorp, Inc., which are located 1 1/2 miles east of 

Guadalupe Mountain, are also Included in the study area. No mill tailings 

sites currently exist on the BLM property but the property is currently being 

evaluated as a future mill tailings site (USDI/BLM, 1983). 

The Guadalupe Mountain Study Area (hereafter GMSA) is bordered by the Rio 

Grande (lOrge on the west, the Red River Canyon on the south, BLM and Molycorp 

property lines west of Questa, New Mexico on the east and N. M. Highway 378 on 

the north (Appendix A). The BLM portion of the study area is characterized by 

an elongated northwest-southeast trenching, nearly flat-lying valley, flanked 

on the northeast and southeast by moderately steep (up to 30% gradient), 

fairly well dissected mountain slopes (USDI/BLM 1983). The valley slopes 

gently (< 5%) from a high point near its center towards both ends, where it 

abruptly narrows to steep-sided arroyos that drain towards the Rio Grande and 

the Red River (USDI/BLM, 1983). Local relief on the site is about 2200 ft, 

with elevations varying from a low of 6600 ft at the confluence of the Red and 

Rio Grande rivers to 8763 ft at the top of the northeast peak of Guadalupe 

Mountain. 

The Molycorp, Inc. property Is in a gently sloping agricultural valley 

southeast of Guadalupe Mountain. The valley slopes (< 1% grade) to the south

west where it drains into the Red River. Local relief is 200 ft, with eleva

tions ranging from about 7400 to 7600 ft (USDA/S(S 1981). 

The study area is located in the High Intermountain Plateau Subresource 

Area (USDA/SCS, 1978; 1982a). This area of north central New Mexico is char

acterized by nearly level to gently sloping old valley fill with gently 

sloping to steep hills and canyons, underlain by basalt. Annual precipitation 
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is 10-14 In., and the average annual temperature Is 45* F. with a range of 

-30* to 100* F. The frost free season ranges from 90-130 days. Soils and 

associated climatic factors support vegetative communities slmlllar to that of 

the Great Basin Desert Shrub Formation (see Habitat Site descriptions for more 

details) (USDA/SCS, 1982a). The potential natural vegetation for this area 

includes the big sagebrush, western wheatgrass/big sagebrush and pinyon-

Junlper/blg sagebrush associations at lower elevations and the Ponderosa pine-

Douglas fir association at the upper elevations (USDA/SCS, 1978). 

Habitat Sites 

Methods 

Initial delineation of habitat sites on the study area was made by 

analyzing aerial photographs and then preparing a preliminary habitat site 

map. Eight habitat sites were initially delineated: sagebrush/grassland, 

pinyon-Junlper woodland, agricultural lands, wooded canyon benches, canyon 

slopes, riparian, mixed conifer, and pinyon-Junlper/mixed conifer. Mill 

tailings were also mapped separately but were not considered a habitat site 

for breeding birds because of the paucity of vegetation on them. Efforts were 

concentrated on agricultural lands on Molycorp's property, since this plant 

community would best represent the vegetation of the reclaimed tailings. 

These preliminary habitat sites were tested and refined through field 

studies conducted in September 1984. Two step-point transects (Evans and 

Love, 1957) were conducted across each habitat site on paths selected to 

ensure thorough coverage of the habitat site diversity while permitting re

liable characterization of the habitat site. One transect per habitat site 

waa located in the area of the spot-mapping grid on that site (see Section 

3.0). The transect locations are indicated on the map in Appendix A. 

Each transect consisted of approximately 200 recording points. Total 

percent ground cover was estimated ocularly at every twentieth point, and 

shrub and tree characterization plots were sampled every sixtieth point. The 
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following data were collected in the 1/lOOth acre shrub and tree characteriza

tion plots: 

- total number of trees and shrubs by species within the plot; and 

- form, average phenology, age class and height of a minimum of five 

individuals within each plot. 

Results 

Based on the step-point transect data, detailed aerial photo analyses, a 

review of the relevant literature, and general field observations the mixed 

conifer and plnyon-Junlper/mlxed conifer initial habitat sites were combined 

into one habitat site, upland forest. The remaining six habitat sites de

lineated initially remained unchanged. Descriptions of the seven habitat 

sites are presented below. A list of the plant species found on the study 

area during the September 1984 field investigations are listed in Table 2-1. 

Conmion and scientific neunes used in the following narratives are from Martin 

and Hutchins (1980). Acronyms are based on the USDA/Forest Service (1978) 

system. 

Sagebrush/Grassland Habitat Site 

The Sagebrush/Grassland Habitat Site is characterized by a paucity of 

trees and the appearance of widespread uniformity in the composition and 

growth habits of the plant commimity. Only 11 plant species were noted on the 

two transects conducted through this habitat site (Table 2-2). Of these, 

tJiree species, crested wheatgrass (Agropyron crlstatum), blue grama (Bouteloua 

gracilis), and big sagebrush (Artemisia tridentata) accounted for an average 

of 94% of all vegetative hits on the two transects. Ninety-five percent of 

the individuals in the shrub and tree plots were big sagebrush (Table 2-3) and 

the majority of individuals were mature, in the vegetative stage, and 1-2 ft 

in height. 

The Sagebrush/Grassland Habitat Site is found throughout north central 

New Mexico (USDA/SCS, 1978; Martin and Cramer 1980). l^ile soil types and 

plant species composition exhibit some variation within this habitat site, it 
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Table 2-1. Plant list for the Guadulupe Mountain Study Area, Taos County, New 
Mexico. 

Scientific Name Common Neune Symbol 

Alnus tenuifolia Nutt. 
Agropyron crlstatum (L.) Gaertn. 
Agropyron smithil Rydb. 
Agropyron trachycaulum (Link) Malta 
Agropyron sp. 
Andrpogon scoparius Michx, 
Androsace septentrionalis var. subulifera Gray 
Apocynum sp. 
Arctium minus (Hill) Bernb. 
Aristlda fendleriana Steud. 
Arlstida purpurea Nutt. var. purpurea 
Artemisia campestris subsp. padfica 

(Nutt.) Heller 
Artemisia dracunculus L. 
Artemisia frlglda Willd. 
Artemisia cf. ludoviciana 
Artemisia tridentata Nutt. 
Astragalus sp. 
Atriplex canescens (Pursh) Nutt. 
Beckmarmia syzigachne (Steud.) Fernald 
Bouteloua curtlpendula (Michx.) Torr. 
Bouteloua erlopoda (Torr.) Torr. 
Bouteloua gracilis (H.B.K.) Lag. 
Bromus ciliatus L. 
Bromus cf. inermis 
Bromus tectorum L. 
Bromus sp. 
Carex nebrascensls Dewey 
(]arex sp. 
Cercocarpus montanus Raf. 
Chenopodium fremontii Wats. 
Chrysothamnus nauseosus subs. 

bigloviil (Gray) H.&C. 
(^rysothamnus parry (Gray) Greene 

subs, attenuatus (M. E. Jones) H.&C. 
Chrysothamnus vaseyi (Gray) Greene 
Cicuta douglassil (DC.) Coult. & Rose 
Clematis ligusticifolia Nutt. 
cf. Commandra pallida "* 
Compositae 
Conyza canadensis (L.) Cronq. 
Cornus stolonifera Michx. 
Cruelferae 
Delphinium sp. 
Eleocharis macrostachya Britt. 
Eriogonum Jamesii Benth. var. jamesii 
Eriogonum Jamesii var. flavescens Wats. 
Eriogonum leptophyllum (Torr.) Woot. & Standi. 
Eriogonum racemosum Nutt. 

thlnleaf alder Alte 
crested wheatgrass Agcr 
western wheatgrass Agsm 
slender wheatgrass Agtr 1 
wheatgrass AGRO 
little bluestem Ansc 
rockjasmine Anse 
indian-hemp APOC 
burdock Armi 
Fendler three-awn Arfe 1 
purple three-awn Arpu 1 

sagebrush Area 
false tarragon Ardr 2 
fringed sage Arfr 
Louisiana wormwood Arlu 
big sagebrush Artr 
milkvetch ASTR 
fourwing saltbush Atea 
American sloughgrass Besy 
sideoats grama Bocu 
black grama Boer 
blue grama Bogr 
hairy brome Brcl 
smooth brome Brin 1 
cheatgrass Brte 
brome-chess BROM 
Nebraska sedge Cane 
sedge CARE 
mountain mahogany Cemo 
goosefoot Chfr 

rubber rabbitbrush Chna 

rabbitbrush (̂ pa 
rabbitbrush (3iva 
western water hemlock Cldo 
virgin's bower Clli 
bastard flax Copa 
sunflower family COMP 

Coca 
red-osier dogwood Cost 1 
mustard family CRUC 
larkspur DELP 
splkerush Elma 
wee Mary buckwheat Erja 
wee Mary buckwheat ErJa 
buckwheat Erie 
redroot wild buckwheat Erra 
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Table 2-1. (Continued). 

Scientific Name 

Eriogonum simpsonil Benth. 
Equlsetum laevigatum A. Br. 
Galium sp. 
Glyceria grandis Wats. 
Graminae 
Grindella squarrosa (Pursh) Dunal. 

var. squarrosa 
Gutlerrezia microcephala (DC.) Gray 
Haplopappus sĵ inulosus 

subsp. australis (Greene) Hall 
Heracleum lanatum Michx. 
Hilarla •jamesii (Torr.) Benth. 
Holodlscus dumosus (Nutt.) Heller 
Hordeum jubatum L. 
Humulus americanus Nutt. 
Hymenoxys rlchardsonli 

var. floribunda Gray (Parker) 
Hymenopappus sp. 
Iris missouriensls 
cf. Juncaceae . 
Juncus cf.balticus 
Juncus tenuis var. dudleyl (Wieg.) 
Juncus sp. 
Junlperus monosperma 
Juniperus scopulorum Sarg. 
Kochla scoparia (L.^ Roth 
Lappula redowskli (Hornera.) Greene 
Leucelene ericoidfes (Torr.) Greene 
Lesquerella sp. 
Lupinus hillli Greene 
Lupinus sp. 
Machaeranthera sp. 
Medicago sativa L. 
Melilotus officinalis (L.) Lam. 
Mentha sp. 
Mirabills multiflora (Torr.) Gray 
Muhlenbergia cf. dubia 
Muhlenbergia montana (Nutt.) Hltchc. 
Muhlenbergia pauciflora (Buckl.) 
Muhlenbergia sp. 
Opuntla polyacantha Haw. var. polycantha 
Oryzopsis hymenoldes (R.&S.) Rlcker 
Oxytropis lambertil Pursh 
Parthenoclssus inserts (Kerner) K. Fritsch 
Pericome caudate Gray var. caudata 
Petradoria pumila (Nutt.) Greene subs, pumila 
Phleum sp. 
Plnus edulis Engelm. 
Pinus ponderosa Laws. 
Poa fendleriana 

Common Name 

buckwheat 
scouring rush 
bedstraw 
American mannagrass 
grass family 

curleycup gumweed 
broom snakeweed 

cowparsnlp 
galleta grass 
mountain spray 
foxtail barley 
American hop 

pinque 
white-ragweed 
flag 
rush family 
wire-rush 
rush 
rush 
oneseed Juniper 

Symbol 

Ersi 
Egla 
GALI 
Glgr 
GRAM 

Grsq 
Gumi 

Hasp 
Hela 
Hija 
Hodu 
Hoju 
Huam 

Hyri 
HYME 2 
Irmi 
JUNC 1 
Juba 
Jute 
JUNC 2 
Jumo 

Rocky Mountain Juniper Jusc 
summer-cypress 
stlckseed 

bladderpod 
red-hills lupine 
lupine 
aster 
alfalfa 
sweetclover 
mint 
desert four o'clock 
pine muhly 

New Mexico muhly 
muhly 
plains prickly pear 
Indian rlcegrass 
Lambert crazyweed 
Virginia creeper 

timothy 
pinyon pine 
Ponderosa pine 
muttongrass 

Kosc 
Lare 
Leer 
LESQ 
Luhl 
LUPI 
MACH 
Mesa 
Meof 
MENT 
Mlmu 
Mudu 1 
Mumo 
Mupa 
MUHL 
Oppo 
Orhy 
Oxla 
Pain 
Peca 
Pepu 
PHLR 
Pied 
Pipo 
Pofe 

2-5 



Table 2-1. (Concluded). 

Scientific Name Common Name 

Bigelow bluegrass 
bluegrass 
phlox family 
narrowleaf Cottonwood 
Pennsyslvanla 

cinquefoil 

chokecherry . 

Douglas fir 
geunble oak 
poison ivy 
squawberry 
wax current 
trumpet gooseberry 
gooseberry 

watercress 
rose 
false mellc 
cutleaf coneflower 
coyote willow 
flgwort family 
bottlebrush 

squlrreltall 
false Solomon's seal 
sand dropseed 
mountain snowberry 
snowberry 
sleepygrass 
needlegrass 
dandelion 
meadowrue 
datil 
small soapweed 

Symbol 

Pobi 
POA 
POLE 
Poan 

Pope 

Prvi 
Psmo 

Psme 
Quga 
Rhra 
Rhtr 
Rice 
Rile 
RIBE 

Rona 
Rowo 
Scpu 
Rule 
Saex 
SCRO 

Sihy 
SMIL 
Spcr 
Syor 
SYMPH 
Stro 
STIP 
TARA 
THER 
Yuba 
Yugl 

Poa biglovil Vasey & Scribn. 
Poa sp. 
Polemoneaceae 
Populus angustifolia James 
Potentilla pennsylvanica L. 

Prunus virglnlana L. var. 
melanocarpa (A. Nels.) Sarg. 

cf. Pseudocymopterus montanus 
Pseudotsuga menzlesil (Mirabel) 

Franco var. glauca (Belssner) Franco 
()uercus gambellii 
Rhus radlcans L. 
Rhus trilobate Nutt. 
Ribes cereum Dougl. 
Rlbes leptanthum Gray 
Ribes sp. 
Rorippa nasturtium-aquaticum (L.) 

Schlnz & Thell. 
Rosa woodsii Lindl. 
cf. Schizacne purpurescens 
Rudbeckia laciniata L. 
Salix exigua Nutt. 
Scro phularlaceae 
Sitanion hystrix (Nutt.) J.G. Smith 

Smilacina sp. 
Sporobolus cryptandrus 
Symphoricarpos oreophilus Gray 
Symphorlcarpos sp. 
Stipa robusta (Vasey) Scribn. 
Stipa sp. 
cf. Taraxacum sp. 
Thallctrum sp. 
Yucca baccate Torr. 
Yucca cf. glauca 
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Table 2-2. Summary of the Sagebrush/Grassland Habitat Site Vegetation Tran
sects. 

% of 
Hits by Canopy Level Total Total. 

Species^ 

Transect S-1 

Non-vegetative 

Litter 
Bare Ground 
Gravel 
Manure 

Subtotal 

Vegetative 

Shrubs 

Artr 
Gume 

Subtotal 

Grasses 

Agcr 
Bogr 
Sihy 
Agsm 

Subtotal 

Forbs 

Oppo 

Subtotal 

1 

115 
42 
1 
1 

159 

5 
1 

6 

22 
12 
1 
0 

35 

0 

0 

2 

0 
0 
0 
0 

0 

4 
1 

5 

96 
4 
4 
3 

107 

1 

1 

3 

0 
0 
0 
0 

0 

36 
0 

36 

1 
0 
0 
0 

1 

0 

0 

4 

0 
0 
0 
0 

0 

0 
0 

0 

0 
0 
0 
0 

0 

0 

0 

Hits 

115 
42 
1 
1 

159 

45 
2 

47 

119 
16 
5 
3 

143 

1 

1 

hits" 

33 
12 
00 
00 

45 

13 
01 

13 

34 
05 
01 
01 

41 

00 

00 

TOTALS 200 113 37 0 350 100 

Transect S-2 

Non-vegetative 

Litter 
Bare Ground 
Gravel 

Subtotal 

66 
37 
33 

136 

1 
0 
0 

1 

1 
0 
0 

1 

0 
0 
0 

0 

68 
37 
33 

138 

23 
12 
11 

46 

2-7 



Table 2-2. (Concluded), 

c 

species * 
Hits by Canopy Level 
1 2 3 4 

% of 
Total Total 
Hits hits'' 

Vegetative 

Shrubs 

Artr 
Chna 
Gume 

Subtotal 

Grasses 

Bogr 
Agcr 
Arfe 
Sihy 

Subtotal 

Forbs 

ERIG 
Leer 

Subtotal 

15 
1 
1 

14 
1 
1 

57 
0 
0 

0 
0 
0 

86 
2 
2 

29 
01 
01 

17 

48 

16 

18 

0 
0 

57 

0 
0 

0 
0 

90 

67 

30 

45 
1 
1 
1 

7 
11 
0 
0 

1 
0 
0 
0 

0 
0 
0 
0 

53 
12 
1 
1 

18 
04 
00 
00 

23 

00 
00 

01 

TOTALS 203 35 59 297 100 

The species codes are the first two letters of the generic name and the 
first two letters of t h e species name. A complete list of species are pre
sented in Table 2-1. 

b, 00 represents any value < 0.5%. 
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Table 2-3. Average density and height of shrub and tree species by habitat 
site. 

Habitat Site Species 

Sagebrush/ 
Grassland 

Pinyon/Juniper 
Woodland 

Upland Forest'' 

s-^ 

Riparian 

Wooded Canyon Benches 

Canyon Slopes 

Agricultural Land 

Artr 
Gusa 
Pled 
Chna 

Artr 
Pled 
Jusc 
Jumo 

Jusc 
Pled 
Psme 
Lemo 
Jumo 
Pipo 

Prvl 
Alte 
Quga 
Jusc 

Artr 
Gusa 
Jumo 
Pled 
Hodu 
Jusc 

Artr 
Syor 
A tea 
SYMP 
Hodu 
Chpa 
RIBE 

Artr 
Chna 

N 

329 
13 
2 
2 

64 
79 
5 
1 

23 
19 
19 
10 
6 
4 

54 
21 
2 
1. 

49 
11 
5 
3 
3 
2 

57 
14 
8 
6 
6 
4 
2 

6 
1 

Avg #/ 
acre 

5530 
210 
33 
33 

1067 
817 
83 
17 

192 
158 
158 
83 
50 
33 

900 
350 
33 
17 

817 
183 
83 
50 
50 
33 

950 
233 
133 
100 
100 
67 
33 

100 
17 

Avg ht. 
(ft) 

1.3 
< 1.0 
< 1.0 
< 1.0 

1.0 
7.6 
8.5 

< 1.0 

7.5 
11.6 
11.2 
3.7 
8.6 
16.5 

4.5 
16.6 
5.5 
3.0 

1.5 
< 1.0 
8.4 
4.3 
3.2 
1.8 

2.3 
1.7 
2.0 
1.8 
4.3 
3.3 
2.5 

< 1.0 
3.0 

9 

The number of plots sampled in the Upland Forest was 12; 
habitat sites six plots were sampled. 

in all other 

3 
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is generally characterized by small variations in species composition, com

mimity structure and low species diversity. Over most of its range, this 

habitat site is managed for grazing, and therefore, is subject to periodic 

intervention to Improve its livestock carrying capacity. These management 

practices are probably the principal source of variation in the vegetative 

structure and composition within this habitat site. 

Range management practices in many locations of this habitat site have 

focused on the destruction of big sagebrush and the Introduction of crested 

wheatgrass. This has produced subareas within the habitat site which may be 

distinguished by their relative proportions of big sagebrush and crested 

wheatgrass. 

Shrubs and grasses constituted about 53% of the total hits recorded 

within the habitat site, with big sagebrush acountlng for approximately 25-55% 

of the vegetative hits (Table 2-2). The percent contribution of big sagebrush 

to total cover is dependent on the intensity of brush removal efforts. For 

example, most of step-point transect S-I was located in an area that has been 

subjected to recent sagebrush removal practices. The sagebrush density was 

one half of the sagebrush density on Transect S-2 which is located in a 

relatively undisturbed site (Table 2-3). 

Big sagebrush is returning to the areas from which it has been removed. 

Some minor invasions by pinyon pines (Plnus edulis) and Junipers (Juniperus 

monosperma and J^ scopulorum) were observed; in some areas where old stumps 

can be seen, pinyons and Junipers may be reestablishing in artificially 

created areas of Sagebrush/Grassland. Despite this minor influx of pinyons and 

Jimlpers, the potential vegetation community for this habitat site is probably 

a mixed grassland - shrub site characterized by big sagebrush and cool and 

warm season grasses (USDA/SCS, 1984a). Major grasses of the potential com

munity include Indian rlcegrass (Oryzopsis hymenoldes). galleta (Hilaira 

Jamesii). bottlebrush squlrreltall (Sltania hystrix). and blue grama 

(USDA/SCS, 1984). When in poor condition this habitat site is characterized 

by big sagebrush, rubber rabbitbrush (Chrysothamnus nauseosus). snakeweed 

(Gutlerrezia microcephala) and cactus (Opuntia sp.) (USDA/SCS, 1980b). 
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Bare ground, gravel, and litter are predicted to contribute about 80% of 

the ground cover in the potential community (USDA/SCS 1984). These non-

vegetative components accounted for an average of 73 % of the basal hits on 

the transects (Table 2-2). 

This habitat site covers approximately 6,250 acres within the project 

area and is confined largely to nearly level to gently sloping mesa lands and 

low rolling hills. The slopes vary from 1 to 5 % (USDA/SCS, 1982b). All 

aspects are represented in this habitat site on the study area. The soils are 

of the Fernando Hernandez Association. These soils are deep, well drained 

clay and silty, clay lo£uns with high, available, water holding capacities. 

Effective rooting depth is five or more feet. Although this habitat site is 

found on plains, fans, and broad valley floors at elevations ranging from 

about 7,400 to about 8,000 ft in the project area, the majority of this 

habitat site occurs between 7,5(X) and 7,600 ft. 

Pinyon-Junlper Woodland Habitat Site 

The Pinyon-Junlper Woodland Habitat Site is the second most extensive 

habitat site in the project area, covering approximately 6.230 acres. It is a 

commtmity with high species diversity; 39 species were encountered on t h e two 

transects conducted within this habitat site (Table 2-4). It is characterized 

by an extensive canopy of approximately 75% in some areas. An average of 41% 

of the vegetative hits recorded on both transects were canopy species with the 

pinyon pine (817 plants/acre) outnumbering the two Juniper species (1(X) 

plants/acre) by almost an order of magnitude (Table 2-3). The two Junipers 

hybridize throughout north central and northwestern New Mexico where their 

ranges overlap (Martin and Hutchins, 1980). Considerable hybridization was 

noted on the study area with many individuals displaying characteristics of 

both species. The three tree species averaged 7-9 ft in height (Table 2-3). 

The pinyon pines were predominantly in the mature and seedling age classes. 

The phenology of mature Individuals w£U3 varied, ranging from the vegetative 

stage to bearing ripe seeds. The age class of the six Jimlpers recorded in 

the plots ranged from seedling to decadent. The sample size was to small to 

describe their phenologlcal stage during the sampling period. 
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Table 2-4. 
Transects. 

Summary of the Pinyon/Juniper Woodland Habitat Site Vegetation 

% of 

c 

4 

Species 

Transect PJ-1 

Non-vegetative 

Litter 
Bare Ground 
Rock 
Gravel. 
Cobble 

Subtotal 

Vegetative 

Trees 

Pied 
Jumo 
Jusc 
Pipo 

Subtotal 

Shrubs 

Ardr 
Chna 
Gume 

Subtotal 

Grasses 

Bogr 
Agsm 
AGRO 
BROM 
GRAM 
Sihy 
STIP 
Bocu 
Orhy 

Subtotal 

Hits 
1 

98 
18 
9 
7 
6 

138 • 

6 
0 
0 
0 

6 

1 
3 
1 

5 

19 
5 
3 
2 
2 
0 
1 
1 
0 

33 

by Canopy 
2 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

1 
5 
1 

7 

11 
19 
9 
5 
2 
3 
2 
1 
2 

54 

3 

1 
0 
0 
0 
0 

1 

6 
2 
0 
0 

8 

10 
0 
0 

10 

0 
0 
0 
0 
0 
1 
0 
0 
0 

1 

Level 
4 

0 
0 
0 
0 
0 

0 

63 
9 
3 
1 

76 

0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Total 
Hits 

99 
18 
9 
7 
6 

139 

75 
11 
3 
1 

90 

12 
8 
2 

22 

30 
24 
12 
7 
4 
4 
3 
2 
2 

88 

Total 
hits" 

27 
05 
02 
02 
02 

38 

20 
03 
01 
00 

24 

03 
02 
01 

06 

08 
06 
03 
02 
01 
01 
01 
01 
01 

24 

c 
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Table 2-4. (Continued). 

% of 

Species^ 

Forbs 
Oppu 
Pepu 
Unld. forb 
Erra 
HYME 
T.FSQ 
Anse 
ErJa 
Hycl 
Yuba 

Subtotal 

TOTALS 

Transect PJ-2 

Non-vegetative 

Litter 
Gravel 
Rock 
Bare Ground 
Cobble 
Bedrock 

Subtotal 

Vegetative 

Trees 

Pled 
Jusc 
Jumo 

Subtotal 

Shrubs 

Ardr 
Cemo 

Subtotal 

Hits 
1 

9 
2 
3 
2 
1 
0 
1 
1 

• 1 
1 

21 

203 

88 
31 
18 
12 
9 
2 

160 

2 
0 
0 

2 

1 
0 

1 

by Canopy 1 
2 

1 
5 
1 
0 
1 
2 
0 
0 
0 
0 

10 

71 

1 
0 
0 
0 
0 
0 

1 

1 
0 
0 

1 

5 
0 

5 

3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

20 

0 
0 
0 
0 
0 
0 

0 

4 
5 
4 

13 

2 
3 

5 

Level 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

76 

0 
0 
0 
0 
0 
0 

0 

63 
16 
5 

84 

0 
0 

0 

Total 
Hits 

10 
7 
4 
2 
2 
2 
1 
1 
1 
1 

31 

370 

89 
31 
18 
12 
9 
2 

161 

-

70 
21 
9 

100 

8 
3 

11 

Total, 
hits" 

03 
02 
01 
01 
01 
01 
00 
00 
00 
00 

08 

100 

25 
09 

• 05 
03 
03 
01 

45 

20 
06 
03 

28 

02 
01 

03 
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c 
Table 2-4. (Concluded), 

Species* 
Hits by Canopy Level 
1 2 3 4 

Total 
Hits 

% of 
Total 
hits 

Grasses 

MUHL 
Bogr 
Pofe 
BROM 
STIP 
Bocu 
GRAM 
AGRO 

Subtotal 

5 
13 
5 
2 
3 
1 
2 
0 

16 
5 
5 
6 
3 
3 
1 
1 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

21 
18 
10 
8 
6 
4 
3 
1 

06 
05 
03 
02 
02 
01 
01 
00 

31 40 71 20 

Forbs 

c 

Unld. forb 
Oppu 
Anse 
Pepu 
ErJa 
Chvl 
MACH 

Subtotal 

2 
2 
0 
0 
1 
1 
1 

3 
0 
2 
1 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

5 
2 
2 
1 
1 
1 
1 

01 
01 
01 
00 
00 
00 
00 

13 04 

TOTALS 201 53 18 84 356 100 

The species codes are the first two letters of the generic name and the 
first two letters of the species name. A complete list of species are pre
sented in Table 2-1. 

"oo represents any value < 0.5%. 

/ ^ 
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In general, this habitat site is characterized by an extensive tree 

canopy cover with a moderate ground cover (24.5% avg. of basal hits) and a 

sparse brush canopy (9.8% avg. of vegetative hits) (Table 4). Big sagebrush 

is the most coimnon shrub in this habitat site but is only 20% of its density 

in the Sagebrush/Grassland Habitat Site (Tables 2-3). Other shrubs, e.g. 

mountain mahogany (Cercocarpus montanus), and Ponderosa pines (Plnus 

Ponderosa) are found in the more meslc spots within the habitat site. 

Although ground cover is sp£irse, this site supports numerous species of 

grasses; over 25% of the species encountered on the two transects were grasses 

(Table 2-4). No one grass species is dominant. The common grasses include 

blue grama, western wheatgrass (Agropyron smithil). bromes (Bromus sp.), 

muttongrass (Poa fendleriana), and needlegrass (Stlpa sp.). 

This habitat site occupies well drained slopes with shallow, rocky, soils 

of the Rock Outcrop-Raton Complex. This soil complex covers Guadalupe Moun

tain, Cerro Chiflo, and other hills in the area as well as t h e rims of the Rio 

Grande and Red River canyons. This complex consists of intermingled rock 

outcrop and very stony, silt loam. The Raton soil is strongly sloping to 

moderately steep. Rock outcrop is steep to very steep. The soil is shallow, 

well drained, and slowly permeable. The effective rooting depth is 10-20 

Inches. The available water capacity is very low, and runoff is rapid. The 

hazard of water erosion is moderate, and the wind erosion hazard is slight 

(USDA/SCS 1982b). 

This habitat site occurs at all aspects on the study area. The elevation 

range is from 7,400 to 8,600 ft, which is the typical elevation range of the 

pinyon-Junlper woodlands in Taos, Rio Arriba, and San Juan counties (USDA/SCS, 

1982b). 

The existing vegetation on this habitat site is similar to the potential 

natural vegetation described for it (USDA/SCS, 1978; 1982b). The potential 

vegetation is predicted to be a canopy of Colorado pinyon pine as the primary 

dominant, with Junipers as the secondary dominant. Big sagebrush is uniformly 

dispersed through the association. This community may include scattered 

Ponderosa pine, generally at high elevations. The herbaceous understory 
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consists of mountain muhly (Muhlenbergia montanus), muttongrass, Arizona 

fescue (Festuca arizonica) and western wheatgrass. 

The Pinyon-Junlper Woodland Habitat Site on the study area is generally 

mature and does not appear to be expanding significantly into the adjacent 

Sagebrush/Grassland areas nor is it being replaced by large conifers. The 

heavier soils and less effective drainage of these soils probably limits 

expansion into the Sagebrush/Grassland Habitat Site, and the lack of suffi

cient moisture probably limits the movement of large conifers into the Pinyon-

Junlper Woodland Habitat Site. On the meslc areas of this habitat site, e.g., 

north slopes in narrow valleys, large conifers are more abundant. Simileurly, 

some expansion of the pinyon-Junlper woodland into the sagebrush/grassland 

areas can be seen where soil and drainage conditions are favorable, e.g., 

grasslands artificially created by clearing pinyon-Junlper woodlands. 

Upland Forest Habitat Site 

The Upland Forest Habitat Site makes up 8.4% of the Q1SA (1,570 acres). 

This commimity occurs at higher elevations where soils are well drained and 

poorly formed. It is an upland site occupying mountaintops and strongly 

sloping to very steep, mostly north-facing, slopes. The elevation range of 

t±is community on the study area is from 7600 to 8600 ft. 

The soils are in the Rock Outcrop - Raton complex. This soil complex is 

described in the Pinyon-Junlper Woodland Habitat Site narrative. 

This conmiunity is characterized by a mixed conifer overstory composed of 

pinyon pine (32% - average number of canopy hits), Rocky Mountain Juniper 

(23%), one-seed Juniper (19%), Ponderosa pine (15%) and Douglas fir (Pseudot

suga menzlesil) (11%) (Table 2-5). 

The average density and height of the tree species encountered in the 

plots are presented in Table 2-3. The small average height (11.2 ft) of the 

Douglas fir individuals is because more seedlings (N^H) were encountered than 

mature individuals (Na9). The phenology of the mature individuals of all 
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Table 2-5. Summary of the Upland Forest Habitat Site Vegetation Transects. 

% of 
Total, 

Species* 

Transect MC-1 

Non-vegetative 

Litter 
Cobble 
Gravel 
Rock 
Bare Groimd 
Bedrock 

Subtotal 

Vegetative 

Trees 

Pied 
Jusc 
Pipo 
Jumo 
Psme 

Subtotal 

Shrubs 

Cemo 
Quga 
Syor 
Artr 

Subtotal 

Grasses 

BROM 
MUHL 
STIPA 
Arpu 
Agcr 
GRAM 

Subtotal 

1 

108 
22 
21 
16 
11 
5 

183 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

2 
5 
4 
2 
0 
0 

13 

2 

1 
0 
0 
0 
0 
0 

1 

0 
0 
1 
0 
0 

1 

0 
0 
1 
0 

1 

13 
6 
4 
1 
1 
1 

26 

3 

0 
0 
0 
0 
0 
0 

0 

5 
0 
0 
0 
1 

6 

8 
7 
2 
3 

20 

0 
0 
0 
0 
0 
0 

0 

4 

0 
0 
0 
0 
0 
0 

0 

17 
22 
16 
14 
7 

76 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

Hits 

109 
22 
21 
16 
11 
5 

184 

22 
22 
17 
14 
8 

83 

8 
7 
3 
3 

21 

15 
11 
8 
3 
1 
1 

39 

Hits" 

32 
06 
06 
05 
03 
01 

54 

06 
06 
05 
04 
02 

24 

02 
02 
01 
01 

06 

04 
03 
02 
01 
00 
00 

11 

^ 
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Table 2-5. (Continued). 

r̂  
K. 

/'-^ 

Iw 

' ^ 

Species^ 

Forbs 

Pepu 
THERM 
Luhl 
Erra 
DELP 
COMP 
Oxla 
Psmo 

Subtotal 

TOTALS 

Transect MC-2 

Non-vegetative 

Bare Ground 
Litter 
Gravel 
Cobble 
Rock 
Bedrock 

Subtotal 

Vegetative 

Trees 

Pied 
Jusc 
Jumo 
Pipo 
Psme 

Subtotal 

Shrubs 

Cemo 
Rice 
Artr 

Subtotal 

Hits 
1 

3 
0 
0 
1 
0 
0 
0 
0 

4 

200 

14 
107 
19 
16 
5 
2 

163 

0 
1 
0 
0 
1 

2 

2 
0 
0 

2 

by Canopy ] 
2 

2 
4 
2 
0 
1 
1 
1 
1 

12 

41 

0 
2 
0 
0 
1 
0 

3 

2 
1 
1 
0 
0 

4 

3 
0 
0 

3 

3 

0 
0 
0 
0 
0 
0 
0 
0 

0 

26 

0 
1 
0 
0 
0 
0 

1 

3 
5 
4 
0 
0 

12 

17 
3 
1 

21 

Level 
4 

0 
0 
0 
0 
0 
0 
0 
0 

0 

76 

0 
0 
0 
0 
0 
0 

0 

22 
20 
7 
9 
4 

62 

0 
0 
0 

0 

Total 
Hits 

5 
4 
2 

16 

343 

14 
110 
19 
16 
6 
2 

167 

27 
27 
12 
9 
5 

80 

22 
3 
1 

26 

. % of 
Total 
Hits" 

01 
01 
01 
00 
00 
00 
00 
00 

05 

100 

04 
29 
05 
04 
02 
01 

45 

07 
07 
03 
02 
01 

21 

06 
01 
00 

07 
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Table 2-5. (Continued). 

c 

c 

Species^ 

Grasses 

BROM 
MUHL 
GRAM 
Bogr 
Sihy 
Bocu 

Subtotal 

Forbs 

Pepu 
Meof 
ErJa 
Arpu 
Unld. forb 
ASTR 
POLE 
CRUC 
Ipag 
Coca 
Chfr 
Luhl 

Subtotal 

TOTALS 

Transect T-l 

Non-vegetati ve 

Litter 
Cobble 
Gravel 
Bedrock 
Bare Ground 
Rock 

Subtotal 

Hits 
1 

11 
6 
5 
2 
1 
0 

. 25 

3 
3 
2 
1 
1 
0 
1 
0 
0 
0 
0 
0 

11 

203 

82 
19 
17 
11 
7 
4 

140 

by Canopy 
2 

21 
10 
11 
5 
2 
1 

50 

2 
3 

14 

74 

0 
0 
0 
0 
0 
0 

0 

3 

0 
1 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

35 

0 
0 
0 
0 
0 
0 

0 

Level 
4 

0 
0 
0 
0 
0 
0 

0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

63 

0 
0 
0 
0 
0 
0 

0 

Total 
Hits 

32 
17 
16 
7 
3 
1 

76 

6 
. 6 
3 
2 
2 

26 

375 

82 
19 
17 
11 
7 
4 

140 

% of 
Total 
Hits" 

09 
05 
04 1 
02 
01 
00 ! 

20 

02 
02 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 

07 

100 

30 
07 
06 
04 
03 
01 

51 

c 
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Table 2-5. (Continued), 

c 
Species' 

Hits by Canopy Level 
1 2 3 4 

Total 
Hits 

% of 
Total. 
Hits" 

c 

Vegetative 

Trees 

Jusc 
Pied 
Psme 
Pipo 

Subtotal 

Shrubs 

Cemo 
Quga 

Subtotal 

Grasses 

MUHL 
BROM 
Bocu 
Orhy 

Subtotal 

Forbs 

THER 
Pepu 
DELP 
HYME 

Subtotal 

TOTALS 

0 
0 
0 
0 

0 
0. 
0 
0 

1 
1 
0 
0 

23 
14 
15 
6 

24 
15 
15 
6 

09 
05 
05 
02 

2 
1 

47 

2 
2 
1 
1 

10 
0 

10 

1 
0 
0 
0 

0 
0 

0 
0 
0 
0 

58 

0 
0 

0 
0 
0 
0 

60 

12 
1 

13 

53 

3 
2 
1 
1 

22 

04 
00 

05 

27 
19 
1 
0 

5 
0 
0 
1 

0 
0 
0 
0 

0 
0 
0 
0 

32 
19 
1 
1 

12 
07 
00 
00 

19 

01 
01 
00 
00 

196 17 58 273 

03 

100 

c 
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Table 2-5. (Continued). 

Species' 

Transect T-2 

Non-vegetative 

Litter 
Gravel 
Bare Groimd 
Cobble 
Bedrock 
Rock 

Subtotal 

Vegetative 

Trees 

Hits by Canopy Level Total 
1 2 3 4 Hits 

60 
31 
25 
16 
2 
1 

135 

5 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

65 
31 
25 
16 
2 
1 

140 

% of 
Total 
Hits" 

22 
10 
08 
05 
01 
00 

47 

Pled 
Pipo 
Jumo 
Jusc 
Psme 

Subtotal 

Shrubs 

Artr 
Chva 
Gumi 
Syor 

Subtotal 

Grasses 

MUHL 
BROM 
AGRO 
Orhy 
Bogr 

Subtotal 

1 
0 
1 
0 
0 

2 

3 
0 
1 
0 
0 

4 

0 
0 
0 
0 
0 

0 

19 
9 
7 
9 
1 

45 

23 
9 
9 
9 
1 

51 

08 
03 
03 
03 
00 

17 

2 
5 
2 
0 

19 
22 
4 
4 
2 

6 
3 
1 
1 

11 

4 
0 
2 
0 
0 

1 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

9 
8 
3 
1 

21 

23 
22 
6 
4 
2 

03 
03 
01 
00 

07 

08 
07 
02 
01 
01 

51 57 19 

J 
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Table 2-5. (Concluded). 

V % of 
Hits by Canopy Level Total Total. 

Species 1 2 3 4 Hits Hits" 

Forbs 

Pepu 
HYME 
LUPI 
Unld. forb 
Arpu 
Erie 
Oxla 
Chvl 
THER 

Subtotal 

TOTALS 

5 
4 
4 
2 
2 
1 
1 
0 
1 

20 

217 

4 
2 
1 
0 
0 
0 
0 
1 
0 

8 

34 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

45 

9 
6 
5 
2 
2 
1 
1 
1 
1 

28 

297 

• 

03 
02 
02 
01 
01 
00 
00 
00 
00 

09 

100 

*The species codes are the first two letters of the generic neune and the 
first two letters of the species name. A complete list of species are 
presented in Table 2-1. 

00 represents any value < 0.5%. 
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canopy species varied from the vegetative stage to bearing ripe seeds. Seed

lings were recorded for all tree species except one-seed Jtmiper. 

The understory is sparse (24% - average number of basal hits) and is 

dominated by Muhlenbergia and Bromus grasses (Table 2-5). The grasses in 

these two genera could not be identified to species because all of the indivi

duals encountered in the field had disseminated seeds and had no remaining 

floral parts necessary for species Identification. 

A wide variety of shrub species (Na8) occur in this habitat site in

cluding big sagebrush, moimtain mahogany, mountain snowberry (Symphoricarpos 

oreophilus), snakeweed and Gambel Oak (Quercus gambelii) (Table 2-5). Low 

densities of big sagebrush (8.3 individuals/acre) and moderate densities of 

mountain mahogany (83,3) (Table 2-3) were recorded in the plots. The other 

shrub species were only encountered on the transects. The mountain mahogany 

plants averaged 4 ft in height (Table 2-3), were either seedlings or mature, 

and mature plants had ripe seeds ready for dispersal. The sample size of big 

sagebrush individuals was too small to characterize their height, age class, 

and phenology in this habitat site. 

This habitat has characteristics of both the the pinyon-Junlper woodland 

of lower elevations and the mixed conifer forest at higher elevations. There

fore the potential natural vegetation probably includes the Pinyon-Junlper/Big 

Sagebrush Association described in the Pinyon-Junlper Woodland Habitat Site 

and the Ponderosa Pine/Douglas Fir Association (USDA/SCS, 1978). The Pon

derosa Pine/Douglas Fir Association is a community with Ponderosa pine as the 

dominant and Douglas fir as the sub-dominant species. The brushy understory 

typically Includes snowberry, rock-spiraea (Holodlscus dumosus) and gooseberry 

(Ribes sp.). Limited grass production is present, but includes Arizona and 

Thurber fescues (Festuca thurberl) and mountain brome (Bromus marglnatua). 

Guadalupe Mountain apparently does not attain climatic and edaphic conditions 

necessary for a true mixed conifer forest. 

2-23 



Wooded Canyon Benches Habitat Site 

The Rio Grande and Red .River canyon slopes are comprised of two habitat 

sites. Wooded Canyon Benches and Canyon Slopes (Appendix A). The Wooded 

Canyon Benches Habitat Site occupies slightly more acreage on the study area 

(1720 acres) than the Canyon Slopes Habitat Site (1690 acres). Twenty six 

species were recorded on the two transects conducted in the Wooded Canyon 

Benches Habitat Site. Total vegetative cover averages 52% with a moderate 

canopy coverage (avg. 36% of total vegetative hits), and an avg. of 26% ground 

cover, comprised predominantly of grasses (Table 2-6). Elevations of this 

habitat site range from 6,600 ft at the confluence of the two rivers to an 

average of 7,500 ft at the canyon rims. 

The canopy layer in this habitat site is similar in total cover (avg 20% 

of the total hits) and species composition to that of the Upland Forest 

Habitat Site. The major difference between the canopy composition of the two 

habitat sites is the abundance of Douglas fir. Douglas fir is almost absent 

in the canyons but is one of the major canopy species in the Upland Forest 

Site. It's absence in the canyon is probably related to the more xeric 

condition of this site. 

As in the Upland Forest Habitat Site, Juniper densities are higher than 

pinyon pine densities in this habitat site. This Is in contrast to the 

Pinyon-Junlper Woodland Habitat Site in which the pinyon pine is much more 

abundant than the two Juniper species (Table 2-3). 

Three shrub species were recorded in this habitat site, big sagebrush, 

snakeweed, and rock-spiraea. Shrub densities in this habitat site are equi

valent to densities in other habitat sites on the study area. The average 

height of the shrub species ranged from < 1 ft for snakeweed to 3 ft for rock-

spiraea (Table 2-3). All age classes were represented for all three shrub 

species. Mature big sagebrush Individuals were predominantly in the vegeta

tive stage, and mature snakeweed and rock-spiraea individuals were flowering 

or bore ripe seeds. 
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Table 2-6. Summary of the Wooded Canyon Benches Habitat Site Vegetation Tran
sect. 

% of 
Hits by Canopy Level Total Total. 

Species^ 1 2 3 4 Hits Hits" 

Transect Cw/-1 

Non-vegetative 

Litter 
Rock 
Gravel 
Cobble 
Bare Ground 

Subtotal 

Vegetative 

Trees 

Jumo 
Pied 
Pipo 
Jusc 

Subtotal 

Shrubs 

Artr 
Hodu 

Subtotal 

Grasses 

POA 
Agsm 
Bogr 
MUHL 
Bocu 
CARE 
AGRO 
Sihy 
BROM 
Spcr 

Subtotal 

73 
56 
20 
14 
4 

167 

2 
0 
0 
0 

2 

4 
1 

5 

6 
4 
8 
2 

26 

2 
0 
0 
0 
0 

2 

0 
0 
0 
0 

0 

1 
2 

3 

14 
14 
1 
7 
4 
4 
3 
2 
1 
1 

51 

0 
0 
0 
0 
0 

0 

5 
2 
0 
2 

9 

13 
8 

21 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

0 

22 
23 
15 
3 

63 

0 
1 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

75 
56 
20 
14 
4 

169 

29 
25 
15 
5 

74 

18 
12 

30 

20 
18 
9 
9 
6 
5 
4 
3 
2 
2 

78 

20 
15 
05 
04 
01 

46 

08 
07 
04 
01 

20 

05 
03 

08 

05 
05 
02 
02 
02 
01 
01 
01 
01 
01 

21 
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Table 2-6. (Continued). 

o % of 

Species* 

Forbs 

Area 
Arfr 
Oppo 
unld. forb 

Subtotal 

TOTALS 

Transect Cw/-2 

Non-vegetative 

Utter 
Rock 
Gravel 
Cobble 
Bare Ground 

Subtotal 

Vegetative 

Trees 
Junto 
Pipo 
Pled 
Jusc 
Psme 

Subtotal 

Shrubs 

Artr 
Gumi 
SYMP 

Subtotal 

Hits 
1 

0 
0 
4 
1 

5 

205 

80 
38 
23 
14 
9 

164 

3 
0 
0 
0 
0 

3 

1 
1 
0 

2 

by Canopy 1 
2 3 

8 
5 
0 
0 

13 

69 

2 
2 
0 
0 
0 

4 

0 
0 
0 
0 
0 

0 

1 
2 
1 

4 

0 
0 
0 

. 0 

0 

31 

1 
8 
0 
0 
0 

9 

3 
0 
0 
3 
0 

6 

14 
0 
0 

14 

Level 
4 

0 
0 
0 
0 

0 

64 

4 
0 
0 
0 
0 

4 

14 
18 
12 
5 
7 

56 

0 
0 
0 

0 

Total 
Hits 

8 
5 
4 
1 

18 

369 

87 
48 
23 
14 
9 

181 

20 
18 
12 
8 
7 

65 

16 
3 
1 

20 

Total. 
Hits" 

02 
01 
01 
00 

05 

100 

24 
13 
06 
04 
02 

50 

06 
05 
03 
02 
02 

18 

04 
01 
00 

06 
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c 
Table 2-6. (Concluded), 

Species' 

c 

Grasses 
Bogr 
POA 
Ansc 
CARE 
MUHL 
Agsm 
Orhy 
Bocu 
GRAM 
Sihy 
Sper 

Subtotal 

Forbs 

Arlu 
Oppo 
Ersi 
Hyri 
CRUC 
Chvl 

Subtotal 

TOTALS 

Hits by Canopy Level 
1 2 3 4 

10 
2 
3 
1 
2 
1 
2 
0 
1 
0 
0 

8 
8 
5 
8 
6 
2 
0 
1 
0 
0 
1 

0 
2 
2 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22 

11 

202 

39 

20 

67 

Total 
Hits 

18 
12 
10 
9 
8 
3 
2 
1 
1 
1 
1 

% of 
Total 
Hits" 

05 
03 
03 
02 
02 
01 
01 
00 
00 
00 
00 

66 

34 60 

31 

363 

18 

3 
4 
1 
1 
2 
0 

14 
0 
2 
2 
0 
2 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

17 
4 
3 
3 
2 
2 

05 
01 
01 
01 
01 
01 

09 

100 

"The species codes are the first two letters of the generic name and the 
first two letters of the species name. A complete list of species are pre
sented in Table 2-1. 

b 00 represents any value < 0.5%. 

c 
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Twelve species of grasses were recorded on this site. The most abundant 

species were Poa sp., blue grama, little bluestem (Andropogon scoparius) and 

western wheatgrass. These grasses constituted an average of 44% of the herb

aceous vegetative hits (layers 1 and 2 - Table 2-6). 

The soils in this habitat site are of the Orthents-Rock Outcrop associ

ation (USDA/SCS, 1982b). This association consists of very steep soils (70% 

of association) and rock outcrops (30%). The soils are deep, well drained, 

very gravelly or cobbly loams on slopes that range from 40 to 80%. The soils 

formed in material derived from old alluvium of the Santa Fe Formation. Per

meability varies from moderately rapid to moderate and the effective rooting 

depth is 2 ^ inches. The available water capacity is very low. Runoff is 

rapid and the water erosion hazard is high. The rock outcrops are nearly 

vertical escarpments of basalt that form a protective cap over the alluvial 

sediment. The rock outcrops are along the borders of this association 

(USDA/SCS 1982b). 

Because this habitat site has low potential for grazing (USDA/SCS 1982b) 

and other human activities it has probably not been disturbed drastically. 

Therefore the existing vegetation is probably representative of the potential 

natural vegetative community, a pinyon-Juniper/Ponderosa pine association 

where pinyon pine and Junipers are primary dominants with Ponderosa pine as 

the secondary dominant. Usually this association Is found with a moderately 

open canopy and no appreciable woody understory is present. Herbaceous 

understory is variable, depending on elevation, aspect, and local soils. 

Canyon Slopes Habitat Site 

The second habitat site in the canyons is the Canyon Slopes Habitat Site. 

The vegetative cover of this habitat site is similar to the Wooded Canyon 

Benches Habitat Site; an average of 51% of the total hits in the Wooded 

Canyon Benches Habitat Site (Table 2-6) and an average of 45% of the total 

hits in the Canyon Slopes Habitat Site (Table 2-7) were vegetative. However, 

the vegetative structure of these two habitat sites is very different. Unlike 

the Wooded Canyon Benches Habitat Site, the Canyon Slopes Habitat Site has a 

2-28 



Table 2-7. Summary of the Canyon Slopes Habitat Site Vegetation Transect. 

% of 

Species* 

Transect Cw/o-1 

Non-vegetative 

Rock 
Litter 
Cobble 
Bare Ground 
Gravel 
Sand 

Subtotal 

Vegetative 

Trees 

Jumo 
Jusc 

Subtotal 

Shrubs 
Artr 
Hodu 
Syor 
Prvi 
Chpa 
RIBE 
SYMP 
Rhtr 

Subtotal 

Grasses 
MUHL 
AGRO 
Spcr 
Orhy 
POA 
Sihy 
Agsm 
Bogr 
Brte 

Subtotal 

Hits 
1 

96 
39 
25 
9 
8 
8 

185 

0 
0 

0 

3 
0 
3 
0 
1 
1 
0 
0 

8 

3 
2 
2 
2 
4 
0 
1 
1 
0 

15 

by Canopy Level 
2 

0 
0 
0 
0 
0 
0 

0 

0 
0 

0 

4 
1 
4 
2 
0 
0 
0 
0 

11 

10 
9 
5 
4 
1 
3 
1 
1 
1 

35 

3 

3 
1 
0 
0 
0 
0 

4 

0 
0 

0 

33 
20 
10 
3 
3 
3 
3 
1 

76 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

4 

0 
0 
0 
0 
0 
0 

0 

6 
5 

11 

1 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Total 
Hits 

99 
40 
25 
9 
8 
8 

189 

6 
5 

11 

-

41 
21 
17 
5 
4 
4 
3 
1 

96 

13 
11 
7 
6 
5 
3 
2 
2 
1 

50 

Total 
Hits" 

28 
11 
07 
03 
02 
02 

53 

02 
01 

03 

11 
06 
05 
01 
01 
01 
01 
00 

27 

04 
03 
02 
02 
01 
01 
01 
01 
00 

14 

2-29 



Table 2-7. (Continued). 

% of 

Species3 

Forbs 

Arlu 
Area 
Leer 
Unld. moss 

Subtotal 

TOTALS 

Transect Cw/o-2 

Non-vegetative 

Rock 
Cobble 
Gravel 
Litter 
Bare Ground 

Subtotal 

Vegetative 

Trees 

Junto 
Jusc 
Pied 

Subtotal 

Shrubs 

Artr 
Atca 

Subtotal 

Hits 
1 

1 
0 
0 
2 

3 

211 

64 
46 
37 
37 
7 

191 

0 
0 
0 

0 

2 
2 

4 

by Canopy 
2 3 

2 
2 
3 
0 

7 

53 

0 
0 
0 
1 
0 

1 

0 
0 
0 

0 

3 
1 

4 

1 
0 
0 
0 

1 

81 

2 
0 
1 
0 
0 

3 

1 
0 
1 

2 

24 
9 

33 

Level 
4 

0 
1 
0 
0 

1 

13 

0 
0 
0 
0 
0 

0 

7 
2 
0 

9 

0 
1 

1 

Total 
Hit:s 

4 
•3 
3 
2 

12 

358 

66 
46 
38 
38 
7 . 

195 

8 
2 
1 

11 

29 
13 

42 

Total. 
Hits" 

01 
01 
01 
01 

03 

100 

19 
14 
11 
11 
02 

57 

02 
01 
00 

03 

09 
04 

12 
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Table 2-7. (Concluded). 

" ^ 

Species^ 

Grasses 

Bocu 
Orhy 
Spcr 
Bogr 
Boer 
Mupa 
Sihy 

Subtotal 

Hits by Canopy Level 
1 2 3 4 

7 
3 
1 
2 
1 
2 
2 

17 
14 
12 
6 
4 
4 
4 

2 
0 
0 
0 
1 
0 
0 

0 
0 
0 
0 
0 
0 
0 

Total 
Hits 

26 
17 
13 
8 
6 
6 
6 

% of 
Total 
Hits 

08 
05 
04 
02 
02 
02 
02 

18 61 82 24 

Forbs 

CRUC 
Oppo 
Arlu 
Leer 

Subtotal 

TOTALS 

3 

1 

4 

217 

3 

2 
0 

5 

71 

1 

1 

42 

0 

10 

4 
3 
2 
1 

10 

340 

01 
01 
01 
00 

03 

100 

^The species codes are the first two letters of the generic name and the 
first two letters of the species name. A complete list of species are pre
sented in Table 2-1. 

"(X) represents any value < 0.5%. 
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sparse canopy (7.5% avg. of the vegetative hits), and a sparse ground cover 

(12% avg. of basal hits). 

The differences in the two canyon habitat sites can probably be attri

buted to the soil and water conditions of the two sites. The soil complex of 

the Canyon Slopes Habitat Site is Rock Outcrops, very steep (USDA/SCS, 1982b). 

It consists mainly of basalt that have some layers of terrace sediment. 

Slopes are very steep and local relief is 50-600 ft. Runoff is very rapid and 

the erosion hazard is slight. The only vegetation that occurs in this habitat 

site are species that can establish In these severe soil and moisture con

ditions. 

The sparse tree canopy is dominated by one-seed and Rocky Mountain 

Junipers. These occur at such low densities that none were encountered in the 

plots. 

The brush canopy density ( 1616 plants/acre) Is 1.65 times the brush 

canopy density in the Wooded Canyon Benches Habitat Site (1,050 plants/acre) 

(Table 2-3). This habitat site supports the densest brush canopy of any of 

the seven habitat sites on the study area. 

The average height of the shrub species ranged from 2-4 ft (Table 2-3) 

and the majority of individuals in all species with the exception of snow

berry, were in reproductive stages. All snowberry individuals encountered in 

the plots were in the vegetative stage. Few seedlings of any species were 

found in the plots. 

Sixteen species were recorded in the herbaceous layer of which 12 species 

were grasses. The most abundant grass species were side-oats grama (Bouteloua 

curtlpendula) and Indian rlcegrass which comprised an average of 27% of the 

vegetative basal hits (Table 2-7). 

Although the potential'natural vegetation has not been described in the 

literature, this habitat site is probably a serai stage. As the plants break 

down the rock outcrops and soil is produced, the site will probably undergo 

succession resulting in the Wooded Canyon Benches Habitat Site as the climax 
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community. Portions of this habitat site are bare, talus slopes that could be 

considered even earlier serai stages of this ongoing succession. Although 

these slopes probably have a plant community that differs from the sampled 

community of this habitat site, these slopes were not sampled due to their 

inaccessibility. 

Agricultural Land Habitat Site 

This habitat alte only occurs on the Molycorp, Inc. property within the 

study area (Appendix A). It comprises only about 2.2% (420 acres) of the 

study area and includes all agricultural lands surrounding Molycorp's tailings 

areas, approximately 800 acres of dams and settling ponds. The tailings areas 

have been subjected to reclamation experiments since 1975 (USDA/SCS, .1981; 

1982c). Many native and exotic shrub, grass, and forb species have been 

introduced on the tailings areas. These introductions have probably affected 

the species composition of the surrounding agricultural lands which are owned 

by Molycorp and are fallow. Therefore, the plant species composition of the 

habitat site on the study area is probably a result of the reproduction of the 

species orginally planted on these lands when it was farmed, and invasion of 

species introduced on the adjacent tailings areas and other agricultural 

properties. 

The plant community associated with this habitat site consists of a dense 

herbaceous layer (avg. of 56.3% of vegetative hits) (Table 2-8) with scattered 

shrubs (3.3%) and trees (0.4%) In the windrows that border the agricultural 

properties. 

The species composition of the two agricultural areas sampled by Tran

sects A-1 and A-2 were markedly different, as a result of the continual 

disturbance to this habitat site from tailings and agricultural activities. 

The herbaceous cover on Transect A-2 was dominated by sleepy grass (Stlpa 

robusta), summer cypress (Kochia scoparia) and curlycup gumweed (Grindella 

squarrosa) which comprised 78% of the vegetative hits (Table 2-8). 

Transect A-1 is located closer to from the active tailings and reclam

ation areas than Transect A-2 and has been used more recently for agricultural 
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Table 2-8. Summary of t±e Agricultural Lands Habitat Site Vegetation Tran
sects. 

% of 
Hits by Canopy Level Total Total. 

Species 3 1 2 3 4 Hits Hits" 

Transect A-1 

Non-vegetative 

Litter 
Bare Ground 
Gravel 

Subtotal 

Vegetative 

Trees 

Jusc 

Subtotal 

Grasses 

Stro 
Brin 1 
Mesa 
Agcr 
Agsm 
Scpu 
GRAM 
Agtr 
HoJu 
Brcl 
JUNC 2 
Besy 
JUNC 1 
POA 
Sihy 

Subtotal 

Forbs 

Kosc 
COMP 
unld. seedlings 
Grsq 
Irmi 
MACH 

Subtotal 

TOTALS 

117 
19 
8 

144 

0 

. 0 

8 
9 
3 
8 
4 
6 
1 
1 
3 
1 
0 
0 
0 
0 
0 

44 

9 
5 
4 
1 
2 
0 

21 

2b9 

0 
0 
0 

0 

0 

0 

37 
19 
26 
16 
8 
6 
9 
7 
3 
1 
1 
0 
1 
1 
1 

136 

2 
5 
0 
1 
0 
2 

10 

146 

0 
0 
0 

0 

0 

0 

13 
8 
7 
0 
0 
0 
0 
0 
1 
0 
1 
1 
0 
0 
0 

31 

0 
0 
0 
0 
0 
0 

0 

31 

0 
0 
0 

0 

2 

2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

2 

117 
19 
8 

144 

2 

2 

58 
36 
36 
24 
12 
12 
10 
8 
7 
2 
2 
1 
1 
1 
1 

211 

11 
10 
4 
2 
2 
2 

31 

388 

30 
05 
02 

37 

01 

01 

15 
09 
09 
06 
03 
03 
03 
02 
02 
01 
01 
00 
00 
00 
00 

54 

03 
03 
01 
01 
01 
01 

08 

100 
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Table 2-8. (Concluded), 

Species' 

c 

Hits by Canopy Level 
1 2 3 4 

Total 
Hits 

% of 
Total. 
Hits" 

c 

Transect A-2 

Non-vegetative 

Litter 
Bare Groimd 
Gravel 

Subtotal 

Vegetative 

Shrubs 

Chna 
Artr 

Subtotal 

Grasses 

Stro 
Agcr 
JUNC 1 
GRAM 
Mesa 

Subtotal 

Forbs 

Kosc 
Grsq 
MACH 
Hasp 
COMP 
Meof 
unld. forb 

Subtotal 

TOTALS 

91 
38 
12 

141 

• 

1 

1 

8 
1 
1 
1 
0 

11 

36 
3 
4 
1 
1 
0 
1 

46 

199 

0 
0 
0 

0 

2 
2 

4 

36 
5 
1 
0 
1 

43 

27 
10 
5 
1 
0 
1 
0 

44 

91 

0 
0 
0 

0 

5 
1 

6 

8 
0 
0 
0 
0 

8 

0 
0 
1 
0 
0 
0 
0 

1 

15 

0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 

0 

91 
38 
12 

141 

8 
3 

11 

52 
6 
2 
1 
1 

62 

63 
13 
10 
2 
1 
1 
1 

91 

305 

30 
12 

• 04 

46 

03 
01 * 

04 

17 
02 
01 
00 
00 

20 

21 
04 
03 
01 
00 
00 
00 

30 

100 

9 

The species codes are t±e first two letters of the generic name and the 
first two letters of the species name. A complete list of species are pre
sented in Table 2-1. 

b 00 represents any value < 0.5%. 
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c 

c 

purposes. This is reflected by the higher number of species recorded on this 

transect (22 species) in comparison with Transect A-2 (14 species). The plant 

community sampled by Transect A-1 was dominated by sleepy grass, alfalfa 

(Medicago sativa) , Hungarian brome (Bromus inermis), and crested wheatgrass. 

These four species comprised 63% of the vegetative hits on Transect A-1. The 

two sampled plant communities had large numbers of native grasses and annual 

forbs, and Introduced species associated with disturbed sites, e.g., summer 

cypress, aster (Machaeranthera sp.), crested wheatgrass, and Hungarian brome. 

However, none of the dominant species recorded on the two transects were 

reported as reclamation species on Molycorp's tailings areas (USDA/SCS, 1981; 

1982c). 

Few shrubs and no trees were encountered in the shrub and tree charac

terization plots. The only shrub species encountered in the plots (Table 2-3) 

and along the transects (Table 2-8) were big sagebrush and rubber rabbitbrush. 

One Rocky Mountain Juniper was encountered along the transects. 

The soils of the Agricultural Land Habitat Site and the tailings areas 

range from sandy loams to sandy clays with alternating layers of heavy clay 

(USDA/SCS, 1981). This habitat site is located at approximately 7,500 ft on 

the study area; the aspect is generally south and slopes are gentle, usually 

less than 1%. This area receives 11-13 in. of rainfall annually, predomi

nantly between March and October (USDA/SCS, 1981). 

According to the Soil Conservation Service (SCS) (USDA/SCS, 1981), the 

potential vegetation for this habitat site (as represented by undisturbed 

sites) contains the following species: pinyon pine, Apache plume (Fallugia 

paradoxa), wood's rose (Rosa woodsii). Gambel oak, gooseberry, mountain brome, 

hairy grama (Bouteloua hirsute), muttongrass, and mountain muhly. Other 

species typically found in the area Include western wheatgrass, needle and 

thread, big sagebrush, Junegrass (Koeleria cristate), blue grama, Arizona 

fescue, and galleta. 
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Riparian Habitat Site 

The Riparian Habitat Site within the study area is limited to a very 

narrow band along the banks of the Red River and local springs (Appendix A). 

The vegetative community of this habitat site is comprised of deciduous trees, 

shrubs, and vines growing along the river's edge and around springs. This 

conmunity has the highest number of species (NB44) of any of the habitat sites 

on the study area (Table 2-9). A primary reason this habitat site exists here 

is because it is adjacent to a stable pereimial water source. Although the 

Rio Grande within the study area is also perennial, its water level fluctuates 

dramatically precluding the establishment of a dense riparian community along 

its banks. 

Unlike some of the previously discussed habitat sites, no single species 

is dominant within the plant commimity. The most common species, thlnleaf 

alder (Alnus tenuifolia), western black chokecherry (Prunus virglnlana), 

western virgin's bower (Clematis ligusticifolia), and Bigelow bluegrass (Poa 

bigelovil) accounted for only an average of 34% of the total hits (Table 2-9). 

The vegetative structure within this habitat site is more complex than that of 

any other site. The shrub and tree canopy layers (#'s 3 and 4) had an average 

of 56 and 98% of the vegetative hits respectively (Table 2-9). Ninety-four 

percent of the individuals in the shrub and tree plots were chokecherry and 

thlnleaf alder (Table 2-3). The chokecherry individuals averaged 4.5 feet in 

height and were saplings and in the vegetative stage. The thlnleaf alder 

individuals averaged 16.6 feet in height (Table 2-3) and were evenly dis

tributed aipong the mature, sapling, and seedling age classes. The mature 

individuals all had ripe seeds. 

Of 898 hits recorded on the two transects, 67% were vegetative hits. 

However, 72% of the basal hits were non-vegetative material (Table 2-9). 

Thus, while ground cover is low (28% avg. of basal hits) relative to other 

habitat sites, total vegetative cover is high due to the canopy development in 

this habitat site. 
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Table 2-9. Summary of the Riparian Habitat Site Vegetation Transects, 

o % of 

c 

c 

Species^ 

Transect R-l 

Non-vegetation 

Litter 
Rock 
Bare ground 
Sand 
Cobble 
Gravel 
Silt 
Styrofoam 
Water \ 

Subtotals 1 

Vegetative \ 

Trees \ 

Alte J 
Prvi - ^ 
Psme 
Jusc 

Subtotal 

Shrubs 

Rile 
Rowo 
SYMP 
Artr 
Hodu 
Rhtr 
Cost 

Subtotal 

Grasses 

Agtr 
Brcl 
Cane 
Brte 
Muhl 

Subtotal 

Hits 
1 

105 
41 

160 

1 
0 
0 
0 

1 

0 
0 
0 
3 
0 
0 
0 

3 

12 
4 
1 
0 
0 

17 

by Canopy 1 
2 

10 
0 
0 
0 
0 
0 
0 
0 
0 

10 

6 
18 
1 
0 

25 

17 
7 
7 
1 
1 
0 
1 

34 

9 
1 
1 
1 
1 

13 

3 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

16 
32 
0 

. 1 

49 

0 
3 
0 
0 
1 
1 
0 

5 

1 
0 
0 
0 
0 

1 

Level 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

70 
22 
6 
5 

103 

4 
0 
0 
0 
0 
0 
0 

4 

0 
0 
0 
0 
0 

0 

Total 
Hits 

115 
41 
7 
2 
1 
1 
1 
1 
1 

170 

93 
72 
7 
6 

178 

21 
10 
7 
4 
2 
1 
1 

46 

22 
5 
2 
1 
1 

31 

Total. 
Hitsb 

22 
08 
01 
00 
00 
00 
00 
00 
00 

32 

18 
14 
01 
01 

34 

04 
02 
01 
01 
00 
00 
00 

09 

04 
01 
00 
00 
00 

06 
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Table 2-9. (Continued). 

% of 

Species 

Forbs 

cm 
Rule 
Pain 
APOC 
Huam 
Hela 
Peca 
GALI 
Rona 
Armi 
CIRS 
ERIG 
MENT 

Subtotal 

TOTALS 

Transect R-2 

Non-vegetation 

Litter 
Rock 
Bare ground 
Gravel 
Sand 

Subtotals 

Vegetative 

Trees 

Alte 
Quga 
Jusc 
Prvi 
Psme 

Subtotal 

Hits 
1 

8 
2 
3 
0 
1 
1 
0 
1 
2 
0 
0 
1 
1 

20 

201 

62 
24 
19 
12 
4 

121 

1 
2 
2 
0 
0 

5 

by Canopy 1 
2 

16 
15 
2 
4 
3 
2 
3 
1 
0 
1 
1 
0 
0 

48 

130 

1 
0 
0 
0 
0 

1 

0 
3 
0 
4 
0 

7 

3 

16 
1 
7 
5 
2 
0 
0 
0 
0 
0 
0 
0 
0 

31 

86 

0 
0 
0 
0 
0 

0 

1 
2 
0 
6 
0 

9 

Level 
4 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

108 

0 
0 
0 
0 
0 

0 

48 
16 
22 
1 
2 

89 

Total 
Hits 

40 
18 
13 
9 
6 
3 
3 
2 
2 
1 
1 
1 
1 

100 

525 

63 
24 
19 
12 
4 

122 

50 
23 
24 
11 
2 

110 

Total. 
Hits" 

08 
03 
02 
02 
01 
01 
01 
00 
00 
00 
00 
00 
00 

19 

100 

18 
07 
05 
03 
01 

34 

14 
06 
07 
03 
01 

31 
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Table 2-9. (Concluded). 

C 
Species" 

Hits by Canopy Level 
1 2 3 4 

Total 
Hits 

% of 
Total. 
Hits" 

Shrubs 

Rowo 
Cost 
Saex 
Rile 
Chna 
Rhtr 
SYMP 
Rhra 

Subtotal 

Grasses 

0 
3 
2 
2 
0 
0 
1 
0 

10 
3 
2 
1 
2 
1 
1 
1 

4 
0 
1 
0 
1 
1 
0 
0 

2 
0 
0 
0 
0 
0 
0 
0 

16 
6 
5 
3 
3 
2 
2 
1 

04 
02 
01 
01 
01 
01 
01 
00 

21 38 11 

C 

Pobi 
Agtr 
Elca 
Brcl 

Subtotal 

Forbs 

Eqla 
Clli 
Rule 
CIRS 
Huam 
Cane 
Elma 
Hela 
Pain 
SMIL 
THAL 

Subtotal 

TOTAL 

30 
12 
3 
1 

1 
1 
4 
1 

0 
0 
1 
0 

0 
0 
0 
0 

31 
13 
8 
2 

09 
04 
02 
01 

46 

6 
0 
0 
1 
1 
1 
1 
0 
1 
0 
0 

11 

191 

4 
5 
4 
1 
1 
0 
0 
1 
0 
1 
1 

18 

54 

0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 

20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

91 

54 

10 
8 
4 
2 
2 
1 
1 
1 
1 
1 
1 

32 

356 

15 

03 
02 
01 
01 
01 
00 
00 
00 
00 
00 
00 

09 

100 

"The species codes are the first two letters of the generic name and 
first two letters of the species neune. A complete list of species are 
sented in Table 2-1. 

the 
pre-

\ 

o 
'00 represents any value < 0.5%. 
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The common plants within this habitat site are restricted to this site 

within the study area. However, meslc species common in other habitat sites, 

e.g.. Rocky Mountain Juniper, Douglas fir, and Gambel oak occur in low numbers 

in this habitat site. 

This habitat site covers approximately 90 acres in the project area, but 

because of its uniqueness, proximity to permanent water, diversity, and 

heterogenous vegetative structure, it is an Important avian habitat site 

(Section 3.0). The Red River enters the habitat site at 7,200 ft and leaves 

it at 6,900 ft. The slopes of the Red River canyon range from 40 to 80%. 

The soils in this habitat site are principally overbank deposits of the 

Orthents-Rock Outcrop Association. This association is described in the Wooded 

Canyon Benches Habitat Site narrative. 

Outside the study area this habitat site is widely scattered throughout 

north central New Mexico along the banks of pereimial streams and springs not 

subject to marked water level variation. This habitat site is probably not a 

serai stage but is a climax community for the narrow stream bank zone it 

occupies. 
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3.0 AVIAN OCCURRENCE BY HABITAT SITE 

One of the primary objectives of this study was to document and quantify 

t:he avian prey within the study area that would be available to Peregrine 

Falcons if they nest in nearby suitable habitat. In order to quantify avian 

populations, a censusing grid was established in each of the seven habitat 

sites identified in Section 2.0. The methods and results of these population 

studies are described below. 

Methods 

Grid Selection and Layout 

The locations of the seven spot-mapping grids were selected after 

preliminary habitat maps of the study area had been completed. Grids that 

were located within large tracts of homogenous habitat were selected on the 

following criteria: 

- grid boundaries were at least 1/8 mi. from the edges of other 

habitat sites, 

- no unusual enclave of another habitat site or special habitat 

feature (e.g., cliff, deep arroyo) totalling more than one acre 

were Included within its boundaries, 

- each grid was accessible and traversable, 

- grid corners were well documented from established section corners 

or other permanent points for future relocation, and 

- each grid was 8 to 10 ha (20-30 acres) in size. 

For grids that were located in narrow habitat sites (Riparian and Canyon 

Slopes) or a habitat site with limited area (Agricultural Lands), meeting the 

first criteria was not required. Final grid locations are shown on the Avian 

Habitat Map (Appendix A). 

One external corner of each grid was established by plane survey from a 

USGS brass cap or other permanent definable point. The remaining exterior 

grid corners and all Interior grid points were then established by standard 

plane surveying techniques. Corners were staked with 1/2 in. rebar driven at 

least 18 in. into the ground and extending at least 2 ft. above the surface. 
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e. 

Interior grid points were marked with flagging tape and spray paint, usually 

on a nearby tree, rock, or a wooden stake driven at the surveyed point. A 

letter and number denotation (i.e., Al in northeast corner of grid) was also 

marked on each grid point so that the observer would always be able to locate 

their position on the grid. 

A master map of each grid was prepared showing the denoted grid points 

and identifiable features such as rock outcrops, drainages, or identifiable 

trees and snags. Each grid map was reproduced on 8 1/2 x 11 in. paper 

(Appendix B) for easy field use on a standard clipboard. Color prints and 

slides document all exterior grid corners (Appendix C). 

Avian Censusing 

Birds were censused on the study area using the International Bird Plot 

Census (Spot Mapping) Method which Involves repeated counts of birds occurring 

within a sample of homogenous habitat. Spot mapping was developed by Williams 

(1936) as a means of determining breeding bird densities and has since served 

as the principle technique for estimating densities of small, non-flocking 

territorial birds. Because of the popularity of this technique, census me

thods were standardized in 1969 by the International Bird Census Committee 

(IBCC; 1969, 1970). No censusing method is applicable in every instance or is 

without its drawbacks. Many workers regard the spot-mapping method as pro

viding a reliable absolute density estimate which, in fact, has been found to 

be above 90% in accuracy for the majority of species examined in a northern 

Arizona study (Franzreb 1981). If the observer can obtain an accurate count 

of the number of territorial males, . then a reasonably good estimate of 

breeding bird density can be calculated. However, the disadvantages of this 

technique are: 

- it is not effective for flocking or non-territorial species 

(IBBC 1970), 

- it is applicable only during the breeding season (Edwards et al. 

1981), 

- it requires considerable time and effort in grid layout and cen

susing (Emlen 1971), 
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c 
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- it is applicable only to relatively small tracts of homogenous 

habitat (Merchant 1981), 

- there can be considerable variation in interpretation of 

cumulative maps (Best 1975), and 

- the result of multiple censuses is one cumulative sample of the 

number of territories per grid; therefore, statistical tests of 

variances and significances cannot be easily applied (Eagles 

1981). 

During censusing, observers traversed the grid, looking and listening for 

birds. Each contact, called a registration, was plotted on the grid map. 

Registrations that were indicative of territorial behavior, such as a singing 

male or boundary dispute, were particularly Important. Each registration also 

contained coded information on the bird's identity, sex (if it could be deter

mined), song (presence and type), and behavior. Standard IBCC (1970) mapping 

codes were used. Constant effort was made to track movements of individuals 

so that multiple registrations of the seune bird did not occur. All nests 

found were also recorded. 

Each grid was censused seven times between April 9 and June 22, 1985. 

This period was chosen because it coincided with the most critical phases, 

incubation (mid-April to mid-May) and nestling (midday to late June) rearing, 

of Peregrine Falcon reproductive activity. No less than eight or more than 

twelve days elapsed between counts on each grid. Inventories were completed 

within 180 minutes of sunrise, which was defined as the time when first light 

enabled the observer to see flagged stakes within the grid. This was 20-30 

minutes before official sunrise. Counts were not conducted on rainy or windy 

( > 12 mph winds; Beaufort rating of 3) mornings. Two observers conducted all 

censuses, alternating so that each grid was censused approximately equally by 

each observer. 

Data for each census was recorded on a fresh map. The results of each 

census were also summarized on a BLM Dally Inventory Summary Form. Copies of 

all completed maps and forms were submitted to the BLM Taos Resource Area 

Office with this report. After completion of the counts in the field, each 

observer prepared a composite map for each species on each grid for the 
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censuses they had conducted. These maps were combined, thereby placing the 

results of all seven counts on one map. The two observers then Independently 

estimated the number of breeding pairs of each species on each grid. At least 

two registrations, both having high territorial significance (e.g., song; IBCC 

1970) were required for a territory to be delineated. A nest found on a grid 

was also considered evidence of a breeding pair. Observers also classified 

non-breeders as either visitors, species seen or heard on a grid at least 

once, or partial breeders, species having at least a portion (but less than 

half) of their territory on a grid. Results of the two observers' estimates 

were averaged to provide population estimates. To maintain consistency with 

IBCC (1970) standards (whole or half territories only), an average of X.25 (X 

B 0 or an integer) was rounded up to X.5, one ending in X.75 was rounded down 

to X.5. Differences between observer density estimates within grids and 

between grids were tested with an Analysis of Variance; because of the single 

sample dilemna mentioned above differences between sampling periods could not 

be measured with statistical methods. 

Breeding pairs of birds per square kilometer (km^) were calculated from 

census results so that comparisons could be made with published accounts 

of previous spot-mapping studies in similar habitats. Data from two or more 

years of counts on the same grid were averaged before comparing them with 

counts from GMSA grids. This had a stabilizing effect on that data, since 

indreased sampling increased the validity of the means. Therefore ranges for 

these grids are also given when comparisons are made with GMSA grids. 

Multiple years of data also increases the chance of less common species being 

encountered on a grid; thus the number of species encountered during long term 

(2-3 years) studies would be expected to be more than in the 1-year GMSA 

study. 

The number of breeding pairs expected to occur within each habitat site 

was calculated based on the total acreage of that habitat site in the GMSA. 

Because we have only a single sample for each habitat site, it was not 

possible to determine confidence limits for these population estimates, though 

ranges are provided by the estimates made by the two observers. However, this 

lack of an estimate of variance decreases the predictive value of these 

habitat site population estimates. 
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Species diversity indices were calculated for all grids, both on the GMSA 

and from previous studies, using the equation, 

H o _ £ Pj In(Pj) (MacArthur and MacArthur 1961). 

For calculations the formula becomes 

H = In N - 1/N Zuj (In nj) 

where n s number of individuals of the 1^" species and N s total number of in

dividuals. Species diversity Indices of the seven habitat sites within the 

GMSA were compared to each other as well as to the Indices calculated for 

previously published censuses in similar habitats. 

Results 

Tests of Observer Variability 

Because most species on all grids had three or fewer breeding pairs, 

species were lumped into two categories before analysis; those species which 

were most likely to be seen first (visual cues) and those species which were 

most likely to be heard first (auditory cues) (Table 3-1). In three of four 

cases the data are not normally distributed (Table 3-2). Therefore the data 

were analyzed for observer differences with a Willcoxon 2-Sample test for non-

parametric data (Table 3-3). The results of this test Indicate that 1) there 

was no significant difference between observers (Probability of > Z » 0.47) 

and 2) there was a highly significant difference between species separated by 

cue (Probability of > Z a 0.0025). Interaction between observers and cues 

could not be tested. 

Avian Communities of the GMSA 

A total of 85 species of birds were recorded on or flying over one or 

more of the seven census grids. An additional 48 avian species were recorded 

within the QiSk but not on a grid (Appendix D). The species list of 133 birds 

is presented in Table 3-4. A discussion of the bird populations on each of 

the seven habitat sites follows; habitat sites are discussed in the same order 

as in Section 2.0. 
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Table 3-1. Estimates of total breeding pairs on each grid by each observer. 

Number of Breeding Pairs 

Observer #1 Observer #2 

a h 
Habitat Site Visual Auditory" Visual Auditory 

Sagebrush/Grassland 
Pinyon/Juniper 
Upland Forest 
Wooded Benches 
Canyon Walls 
Agriculture 
Riparian 

Mean 

Woodland 

St:andard Deviation 

2.5*̂  
8 
7.5 
6 
6 

. 4 
33 

9.6 
10.5 

17 
28 
36 
29 
32 
4 
49.5 

27.9 
14.4 

0 
5 
4 
4 
4 
2 
31.5 

7.2 
10.8 

15.5 
23.5 
33.5 
30 
32.5 
4 
45.5 

26.4 
13.5 

Those species likely to be seen first, or easily seen and heard. 

Those species likely to be heard first, usually seen only after hearing. 
I 

'Breeding pairs presented in whole or half territories only (IBCC 1970). 
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c 
Table 3-2. Results of normal distribution test. 

Pairs versus Pairs versus 

Observer #1 Observer #2 Visual Auditory 

Probability of > F* 0.041 0.025 0.01 0.501 

Must be greater than 0.05 for data to be considered normally distributed. 

c 

c 
3-7 



v_y 

Table 3-3. Results of the Willcoxon 2-Sample Test. 

Willcoxon Scores (Rank Sums) 

Level 
Sum of Expected Std. Dev. Mean 

N Scores Under Ho Under Ho Score 
Probability 

Z of a > Z 

a 

Observer #1 
Observer #2 

14 
14 

219 
187 

Visual Cue 14 137 
Auditory Cue 14 269 

203 
203 

203 
203 

21.67 
21.67 

21.67 
21.67 

15.6 
13.4 0.72 

9.8 
19.2 -3.02 

0.47 

0.0025 

a, Must be greater than 0.05 for data to be considered normally distributed. 
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c 
Table 3-4. The 133 avian species recorded on the Guadalupe Mountain Study 
Area, August and September 1984 and April through June 1985. 

Common Name Scientific Name Abundance Status" 

c 

G 

Eared Grebe 
White-faced Ibis 
Canada Goose 
Green-winged Teal 
Mallard 
Blue-winged Teal 
Cinnamon Teal 
Northern Shoveler 
Gadwall 
American Wigeon 
Redhead 
Ring-necked Duck 
Lesser Scaup 
Hooded Merganser 
Common Merganser 
Ruddy Duck 
Turkey Vulture 
Osprey 
Sharp-shiimed Hawk 
Cooper's Hawk 
Northern Goshawk 
Red-tailed Hawk 
Golden Eagle 
American Kestrel 
Prairie Falcon 
American Coot 
Seml-palmated Sandpiper 
Kllldeer 
American Avocet 
Greater Yellowlegs 
Willet 
Spotted Sandpiper 
Marbled Godwlt 
Long-billed Dowltcher 
Common Snipe 
Wilson's Phalarope 
Ring-billed Gull 
Rock Dove 
Band-tailed Pigeon 
Mourning Dove 
Flammulated Owl 
Western Screech Owl 
Great Horned Owl 
Burrowing Owl 
Northern Saw-whet Owl 
Common Nlghthawk 
Common Poorwlll 
White-throated Swift 
Broad-tailed Hummingbird 

Podlceps nigrlcollls 
Plegadis chihi 
Branta canadensis 
Anas crecca 
Anas platyrhynchos 
Anas dlscors 
Anas cyanoptera 
Anas clypeata 
Anas strepera 
Anas americana 
Aythya americana 
Aythya collaris 
Aythya affinls 
Lophodytes cucullatus 
Mergus merganser 
Oxyura Jamaicensis 
Cathartes aura 
Pandion hallaetus 
Accipiter striatus 
Accipiter cooperli 
Accipter gentilis 
Buteo Jamaicensis 
Aquila chrysaetos 
Falco sparverius 
Falco mexicanus 
Fulica americana 
Charadrius semipalmatus 
Charadrius vociferous 
Recurvirostra americana 
Ttringa melanoleuca 
Catoptrophorus semipalmatus 
Actltiu macularla 
Llmosa fedoa 
Llmnodromus scolopaceus 
Gallinago gallinago 
Phalaropus tricolor 
Larus delawarensis 
Columba 11via 
Columba fasciata 
Zeniada macroura 
Otus flammeolus 
Otus kennlcottil 
Bubo virginlanus 
Athene cunicularia 
Aegolius acadicus 
Chordelles minor 
Phalaenoptilus nuttallil 
Aeronautes saxatalls 
Selasphorus platycercus 

u 
u 
u 
c 
c 
c 
u 
c 
c 
c 
c 
c 
u 
u 
c 
c 
c 
u 
u 
u 
u 
c 
u 
c 
u 
c 
u 
c 
c 
u 
u 
c 
u 
u 
u 
c 
c 
c 
u 
c 
u 
u 
u 
u 
u 
u 
u 
A 
c 

T 
T 
SR 
T 
SR 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
SR 
T 
R 
R 
R 
R 
R 
R 
R 
T 
T 
SR 
T 
T 
T 
SR 
T 
T 
T 
T 
SR 
R 
SR 
SR 
R 
R 

R 
SR 
SR 
SR 
SR 
SR 
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Table 3-4. (Continued). 
Common Name 

Belted Kingfisher 
Lewis' Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Olive-sided Flycatcher 
Western Wood-Peewee 
Dusky Flycatcher 
Gray Flycatcher 
Western Flycatcher 
Say's Phoebe 
Ash-throated Flycatcher 
Eastern Kingbird 
Horned Lark 
Tree Swallow 
Violet-green Swallow 
Northern Rough-winged Swallow 
Cliff Swallow 
Barn Swallow 
Steller's Jay 
Scrub Jay 
Pinyon Jay 
Clark's Nutcracker 
Black-billed Magpie 
American Crow 
Common Raven 
Black-capped Chickadee 
Mountain Chickadee 
Plain Titmouse 
Common Bushtlt 
Red-breasted Nuthatch 
White-breasted Nuthatch 
Pygmy Nuthatch 
Rock Wren 
Canyon Wren 
House Wren 
American Dipper 
Ruby-crowned Kinglet 
Blue-gray Gnatcatcher 
Western Bluebird 
Mountain Bluebird 
Townsend's Solitaire 
Veery 
Hermit Thrush 
American Robin 
Gray Catbird 
Northern Mockingbird 
Sage Thrasher 
Water Pipit 
European Starling 
Solitary Vireo 
Warbling Vireo 
Virginia's Warbler 

Scientific Name 

Ceryle alcyon 
Melanerpes lewis 
Picoldes vlllosus 
Colaptes auratus 
Contopus borealis 
Contopus sordldulus 
Empidonax oberholseri 
Empidonax wrightll 
Empidonax difficllis 
Sayornis saya 
Myiarchus cinerascens 
Tyrannus tyraimus 
Eremophlla alpestris 
Tachycineta blcolor 
Tachycineta thalassina 
Stelgidopteryx serripennis 
Riparia riparia 
Hirundo rustica 
Cyanocitta stellerl 
Aphelacoma coerulescens 
Gymnorhinus cyanocephalus 
Nucifraga columbiana 
Pica pica 
Corvus brachyrhychos 
Corvus corax 
Parus atricapillus 
Parus gambeli 
Parus inornatus 
Psaltrlparus minimus 
Sitta canadensis 
Sitta carollnensls 
Sitta pygmae 
Salplnctes obsoletus 
Catherpes mexicanus 
Troglodytes aedon 
Clnclus mexicanus 
Regulus calendula 
Polloptlla caerulea 
Slalia mexicana 
Sialla currucoides 
Myadestes townsendi 
Gatherus ustulatus 
Catharus guttatus 
Turdus migratorius 
Dumetella carolinesis 
Mimus polyglottos 
Oreoscoptes montanus 
Anthus spinoletta 
Sturnus vulgarus 
Vireo solitarlus 
Vireo gilvus 
Vermivora virginlae 

Abundance Status'' 

u 
U 
U 
C 
U 
C 
C 
U 
U 
U 
U 
U 
A 
C 
A 
U 
A 
U 
C 
C 
C 
C 
C 
U 
U 
U 
C 
c 
U' 
u 
u 
u 
c 
c 
u 
c 
u 
u 
c 
c 
u 
R 
u 
c 
u 
u 
c 
A 
c 
u 
u 
c 

SR 
R 
R 
R 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
R 
T 
SR 
T 
SR 
SR 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
SR 
SR 
SR 
R 
T 
SR 
R 
R 
R 
T 
SR 
R 
SR 
SR 
SR 
T 
R 
SR 
SR 
SR 
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Table 3-4. (Concluded). 
Common Name 

Yellow Warbler 
Yellow-rumped Warbler 
Black-throated Gray Warbler 
Townsend's Warbler 
Grace's Warbler 
Yellow-breasted Chat 
Hepatic Tanager 
Western Tanager 
Rose-breasted Grosbeak 
Black-headed Grosbeak 
Blue Grosbeak 
Lazuli Bunting 
Green-tailed Towhee 
Rufous-sided Towhee 
Chipping Sparrow 
Brewer's Sparrow 
Vesper Sparrow 
Sage Sparrow 
Song Sparrow 
White-crowned Sparrow 
Dark-eyed Junco 
Red-winged Blackbird 
Western Meadowlark 
Brewer's Blackbird 
Brown-headed Cowbird 
Pine Grosbeak 
Cassia's Finch 
Red Crossbill 
Lesser Goldfinch 
Pine Siskin 
American Goldfinch 
Evening Grosbeak 

i h 
Scientific Name Abundance'Status" 

Dendroica petechia 
Dendroica coronate 
Dendroica nigresens 
Dendroica tovfnsendi 
Dendroica graciae 
Icterla virens 
Piranga flava 
Piranga ludoviciana 
Pheuctucus ludovicianus 
Pheucticus melanocephalus 
Gulraca caerulea 
Passerine cyanea 
Pipilo chlorurus 
Pipilo erythrophthalmus 
Splzella passerine 
Spizella breweri 
Pooecetes gramlneus 
Amphlspiza belli 
Melosplza melodia 
Zonotrichia leucophrys 
Junco hymealls 
Agelaius phoenlceus 
Sturnella neglecta 
Euphagus cyanocephalus 
Molothrus ater 
Plnlcola enucleator 
Carpodacus cassini 
Loxla curvirostra 
Carduelis psaltrla 
Carduells plnus 
Carduelis trlstis 
Coccothraustes vespertine 

A 
A 
C 
U 
U 
U 
U 
C 
U 
R 
U 
U 
C 
C 
C 
C 
C 
C 
C 
u 
c 
u 
c 
c 
c 
u 
A 
C 
u 
c 
u 
A 

SR 
T 
SR 
T 
SR 
SR 
SR 
SR 
T 
SR 
SR 
SR 
SR 
R 
SR 
SR 
SR 
SR 
SR 
WR 
R 
SR 
R 
SR 
SR 
R 
R 
R 
R 
R 
R 
R 

a Abundance Categories 

A - species is almost always seen in large numbers. 
C - species is usually seen in numbers in suitable habitat. 
U - species is not often seen but is not out of range. 
R - species is very infrequently seen in the study area or is out 

normal range. 

b, 
Status Categories 

of 

R - species is resident in study area year-round. 
SR - species is resident only during the summer; often a breeding 

species. 
WR - species is resident only during the winter. 
T - species only occurs in study area during periods of spring or fall 

migration; or a wandering species. 
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Sagebrush/Grassland Habitat Site 

There are 6,250 acres of Sagebrush/Grassland Habitat within the GMSA. 

This habitat site (33.3%) and the Pinyon/Juniper Woodland (33.2%) each occupy 

about one third of the study area. Twenty two species of birds were recorded 

at least once on the Sagebrush/Grassland Grid (Table 3-5). Twelve species 

were classified as visitors, four as partial breeders, and six as breeding 

species. The majority of breeding pairs (89%) on the grid were of the 

following species; Brewer's Sparrow, Vesper Sparrow, or Sage Sparrow. An 

estimated 18 breeding pairs of birds occurred on this grid. This is equal to 

a breeding density of 200 pairs/km^ and an estimated 5,006 breeding pairs 

within the GMSA. 

The Sagebrush/Grassland Grid had the second lowest breeding bird density 

among the grids, the lowest number of breeding species, and the lowest diver

sity index of the (S/\Sk grids (Table 3-6). Its diversity index (1.43) was well 

below those of the other five native vegetation grids, which ranged from 2.34 

to 2.88. However, because it was the largest habitat site in total area 

within the GMSA, the estimated breeding population for the Sagebrush/Grass

land Habitat Site (5,006 pairs) was the second highest on the study area. 

The results of this study are comparable with previous studies in sage

brush habitats in Wyoming and Utah and rabbitbrush grassland in western New 

Mexico (Table 3-7). The estimated population of 200 breeding pairs/km' in 

this study was the second highest density estimate among the five studies. 

The (MSk gild, which was 67% chained and 33% undisturbed, had a diversity 

index of 1.43. This index is slightly higher than the index for one year of a 

two year study on undisturbed sagebrush in Utah (1.29) and noticeably higher 

than the indices for both years in chained sagebrush in Utah (1.00, 1.08). It 

is lower tJian the Indices for undisturbed sagebrush in Wyoming (1.77) and the 

second year in undisturbed sagebrush in Utah (1.89). The rabbitbrush grass

land in western New Mexico, similar in structure to the Sagebrush/Grassland 

Habitat Site, also had similar (1.33, 1.45) diversity Indices. This study 

reported the second highest number of breeding species (6) and total species 

observed (22) (Table 3-7). 
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Table 3-5. Estimated breeding bird pairs on the Sagebrush/Grassland Grid. 

a 
Observer «No./ Total on L. 

Species # 1 # 2 Avg km*(range) GMSA(range) 

American Kestrel 
Mourning Dove 
Common Nlghthawk 
White-throated Swift 
Broad-tailed Hummingbird 
Horned Lark 
Violet-green Swallow 
Barn Swallow 
Pinyon Jay 
Common Raven 
Western Bluebird 
Mountain Bluebird 
American Robin 
Sage Thrasher 
Green-tailed Towhee 
Chipping Sparrow 
Brewer's Sparrow 
Vesper Sparrow 
Sage Sparrow 
Red-winged Blackbird 
Western Meadowlark 
Brewer's Blackbird 

Breeding Pairs 

-I-
V 
V 
V 
2 
V 
V 
V 
+ 
V 
V 
.5 
V 
V 
.5 
+ 
4 
6.5 
6 
V 
+ 
V 

19.5 

+ 
V 
V 
V 
+ 
V 
V 
V 
+ 
V 
V 
+ 
V 
V 
+ 
+ 
4.5 
5 
6 
V 
+ 
V 

15.5 

+ 
0 
0 
0 
1 
0 
0 
0 
+ 
0 
0 
.5 
0 
0 
.5 

+ 
4.5 
5.5 
6 
0 
+ 
0 

18 

0 
0 
0 
0 
11 
0 
0 
0 
0 
0 
0 
6 
0 
0 
6 
0 

(0-22) 

e 

(0-6) 

(0-6) 

50 (45-50) 
61 
67 
0 
0 
0 

(55-72) 
(67) 

200(172-216) 

0 
0 
0 
0 

278 (0-278) 
0 
0 
0 
0 
0 
0 

139 (0-139) 
0 
0 

139 (0-139) 
0 

1252 (1112-1252) 
1530 (1390-1808) 
1669 (1669) 

0 
0 
0 

5006(4311-5423) 

b 
Range based on estimates by individual observers. 

Estimated tot:al breeding pairs for QISA based on 6,250 acres of avail
able habitat. 

V - Visitor to the grid. 

+ - Breeding species with part of a territory on the grid. 
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Table 3-6. Comparisons of breeding densities, number of breeding species, 
species diversities, and total estimated GMSA populations in the seven habitat 
sites. 

Habitat Site 

Sagebrush/ 
Grassland 

Pinyon/Juniper 
Woodland 

Upland Forest 

Wooded Canyon 
Benches 

Canyon Slopes 

Agricultural 
Lands 

Riparian 

Total 

Average density" 

Estimated 
Breeding 
pairs/km 

200 
(172-216) 

366 
(316-400) 

500 
(446-518) 

378 
(366-389) 

457 
(444-475) 

88 
(78-104) 

723 
(701-751) 

307 

Rank 

6 

5 

2 

4 

3 

7 

1 

Number of 
Breeding 
Species 

6 

19 

21 

20 

16 

8 

19 

Rank 

7 

3 

1 

2 

5 

6 

3 

Diversity 
Index 

1.43 

2.55 

2.79 

2.88 

2.67 

1.95 

2.34 

Rank 

7 

4 

2 

1 

3 

6 

5 

Estimated 
Study Area 
Breeding 
Population 
( pairs )3 

5,006 
(4,311-5.423) 

9,149 
(7,898-9,978) 

3,139 
(2,813-3,375) 

2,602 
(2,541-2,695) 

2,745 
(2,673-2,861) 

147 
(127-169) 

260 
(254-272) 

23,048 
(20,613-24,654) 

a Includes only those species with >0.5 territories on the grid. 
b, Average density a 23,048 breedliig pairs/758 km 
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Table 3-7. A comparison of the 1985 GMSA census results on the Sagebrush-
Grassland Habitat Site with census results in similar habitats in the western 
United States. 

Sagebrush Rabbitbrush 

This Utah" 
a A 

study Wyoming Undisturbed Chained New Mexico 

Grid Size (hectares) 
(acres) 

Breeding pairs/km^ 
( range )«• 

Total Breeding Species® 
(range) 

Breeding Species' 
(range) 

9.0 
22.5 

200 
(172-216) 

9 

6 

8.1 
20.0 

222 

7 

7 

16.2 
40.0 

104 
(100-108) 

5 
(5,5) 

4 
(4.4) 

16.2 
40.0 

85 
(80-90) 

3 
(4,5) 

3 
(3.3) 

16.2 
40.0 

122 
(90-154) 

5 
(5.6) 

5 
(5.5) 

e 
Breeding Species in 
common with this study 

All species observed^ 22 7+'' 
(range) 

Species in common 
with this studyE - 5+' 

Diversity Index' 1.43 1.77 
(range) 

h 

15 13 22 
(15, ?) (13, ?) (18.21) 

10 7 16 

1.29,1.86 1.00,1.08 1.33,1.45 

a 

U 

Todd (1974); counts conducted in 1974. 

b 
Castrale and Parker (1981); counts conducted in 1979 and 1980. 

Q 
McCallum and Price (1978), McCallum and Lelbman (1980); counts conducted 
in 1977 and 1979. 

"ranges given for studlies with multiple estimates (t:hls st:udy) or 
multiple years of data. 
g 

Includes species with partial (< .5) territories on the grid. 

Includes only species with >̂  .5 territories on the grid. 

^Includes breeding species, partial breeders, and visitors, 

"visitors not given. 

Calculated using breeding species (>̂  .5 territories) only. 

? - Visitors given for only one year. 
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Pinyon/Juniper Woodland Habitat Site 

The Pinyon/Juniper Woodland Habitat within the (3iSk contains 6,230 acres. 

Thirty five species of birds were recorded on the Pinyon/Juniper Woodland Grid 

(Table 3-8). Eleven of these species were classified as visitors, five as 

partial breeders, and 19 as breeding species. Black-throated Gray Warblers 

and Plain Titmice were most numerous on the grid, while Mountain Chickadees 

and Brown-headed Cowbirds were also common. An estimated 33 breeding pairs of 

birds occurred on this grid, which extrapolates to 366 breeding pairs/km^ and 

an estimated 9,149 breeding pairs within the study area. 

The Pinyon/Juniper Woodland Grid ranked fifth in breeding pair density 

(366/km* ) and third in number of breeding species (19) among the GMSA grids 

(Table 3-6). Its diversity index (2.55) ranked fourth, though it was only 

11.5% less than the highest index of 2.88 (Wooded Canyon Benches). Because 

the Pinyon/Juniper Woodland Habitat Site was one of the largest habitat sites 

on the (SiSk and had a moderate density of breeding pairs, it contributed the 

highest number of breeding pairs (9,149) to the total GMSA avian population. 

The estimated breeding bird density (366/km^) in this habitat was second 

highest among five reported studies in similar habitats (Table 3-9). All four 

of the ot±er studies cited also presented the results of a single year's 

survey. The GMSA grid had noticeably more breeding species (19) than the 

other four grids (range: 9-13), though total species observed (35) was com

parable to the total species reported in an eastern California woodland (32). 

Twenty two species were observed on a grid in western New Mexico, while two 

other studies, one in northwestern Colorado and one in southeastern Califor

nia, did not report grid visitors. The GMSA diversity index (2.55) was also 

noticeably higher than that of the other four studies, which averaged 2.00 

(Table 3-9). 

Upland Forest Habitat Site 

There are 1,570 acres (8.4%) of Upland Forest Habitat within the GMSA. 

Thirty six avian species were recorded on the Upland Forest grid (Table 3-10). 
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Table 3-8. Estimated breeding bird pairs on the Pinyon/Juniper Woodland Grid. 

Species 
Observer -No./ Total on 
# 1 # 2 Avg km* (range) QlSA(range)' b 

Mourning Dove 
Common Nlghthawk 
White-throated Swift 
Broad-tailed Hummingbird 
Hairy Woodpecker 
Northern Flicker 
Gray Flycatcher 
Ash-throated Flycatcher 
Violet-green Swallow 
Steller's Jay 
Scrub Jay 
Pinyon Jay 
Clark's Nutcracker 
American Crow 
Mountain Chickadee 
Plain Titmouse 
Common Bushtlt 
Red-breasted Nuthatch 
White-breasted Nuthatch 
Pygmy Nuthatch 
Ruby-crowned Kinglet 
Western Bluebird 
Townsend's Solitaire 
American Robin 
Solitary Vireo 
Yellow-rumped Warbler 
Black-throated Gray Warbler 
Townsend's Warbler 
Rufous-sided Towhee 
Chipping Sparrow 
Dark-eyed Junco 
Brown-headed Cowbird 
Cassia's Finch 
Red Crossbill 
Pine Siskin 

1 
V 
V 
2 
.5 
.5 
1 
.5 
1 
V 
+ 
+ 
+ 
V 
3 
6 
V 
1 
1 
1.5 
V 
1 
V 
+ 
.5 
V 
6.5 
V 
.5 
2 
2.5 
4 
V 
+ 
V 

1 
V 
V 
+ 
+ 
+ 
.5 
.5 
1 
V 
+ 
+ 
-«-
V 
3 
5.5 
V 
+ 
1 
1 
V 
1 
V 
+ 
.5 
V 
6 
V 
.5 
2 
2 
3 
V 
+ 
V 

1 
0 
0 
1 
.5 
.5 
.5 
.5 
1 
0 
+ 
+ 
+ 
0 
3 
5.5 
0 
.5 
1 
1.5 
0 
1 
0 
+ 
.5 
0 
6.5 
0 
.5 
2 
2.5 
3.5 
0 
+ 
0 

11 (11) 
0 
0 
11 (0-22) 
6 (0-6) 
6 (0-6) 
6 (6-11) 
6 (6) 
11 (11) 
0 
0 
0 
0 
0 
33 (33) 
61 (61-67) 
0 
6 (0-11) 
11 (11) 
17 (11-17) 
0 
11 (11) 
0 
0 
6 (6) 
0 
72 (67-72) 
0 
6 (6) 
22 (22) 
28 (22-28) 
39 (33-44) 
0 
0 
0 

277 (277) 
0 
0 

277 (0-554) 
139 (0-139) 
139 (0-139) 
139 (139-277) 
139 (139) 
277 (277) 
0 
0 
0 
0 
0 

832 (832) 
1525 (1525-1662) 

0 
139 (0-277) 
277 (277) 
416 (277-416) 
0 

277 (277) 
0 
0 

139 (139) 
0 

1802 (1662-1802) 
0 

139 (139) 
554 (554) 
693 (554-693) 
970 (831-1108) 
0 
0 
0 

Breeding Pairs 36 28.5 33 366 (316-400) 9149 (7899-9978) 

a 
Range based on estimates by individual observers. 

Estimated total breeding pairs for GMSA based on 6.230 acres of avail
able habitat. 

V - Visitor to grid; too few territorial registrations. 

+ - Breeding species with part (but < 0.5) of territory on grid. 
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Table 3-9. A comparison of the 1985 census results on the Pinyon/Juniper 
Habitat Site with census results in similar habitats in the western United 
States. 

Grid Size (hectares) 
(acres) 

Breeding pairs/km* 
(range)' 

Total Breeding Species' 

Breeding SpeciesE 

This . 
study 

9.0 
22.5 

366 
(316-400) 

24 

19 

Total Breeding Species' 
in common with this study 

All species observed" 

Species in common . 
with this study" 

Diversity Index^ 

35 

-

2.55 

^̂  a 
Calif.* 

9.0 
22.5 

100 

13 

7 

3 

13+i 

6 

1.91 

^ h 
Calif." 

27.8 
69.5 

196 

13 

13 

8 

32 

16 

2.00 

NW 
Colorado 

12.0 
30.0 

290 

10 

10 

7 

10+' 

7 

2.10 

W 
New Mexicc 

3.9 
9.8 

475 

9 

8 

5 . 

22 

14 

2.00 

^Cardiff (1979); counts were conducted in 1978. 

Woodman (1979); counts were conducted in 1978. 

O'Meara, et al. (1981); counts were conducted in 1977. 

''McCallum (1979); counts were conducted in 1979. 

^range given for multiple estimates (this study). 

Includes species with partial (< .5) territories on the grid. 

^Includes only species with ̂  •5 territories on the grid. 

Includes breeding species, partial breeders, and visitors. 

'visitors not given. 

'Calculated using breeding species (0.5 territories or more) only. 

O 
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Table 3-10. Estimated breeding bird pairs on the Upland Forest Grid. 

Species 
Observer 

M # 2 Avg 
I ^ ° * / a 

km'(range) 

Total on 
GMSA(range) b 

Mourning Dove 
Northern Saw-whet Owl 
Broad-tailed Hummingbird 
Hairy Woodpecker 
Northern Flicker 
Olive-sided Flycatcher 
Dusky Flycatcher 
Violet-green Swallow 
Steller's Jay 
Pinyon Jay 
Clark's Nutcracker 
Black-billed Magpie 
Common Raven 
Mountain Chickadee 
Common Bushtlt 
Red-breasted Nuthatch 
White-breasted Nuthatch 
Pygmy Nuthatch 
House Wren 
Western Bluebird 
Townsend's Solitaire 
American Robin 
Solitary Vireo 
Virginia's Warbler 
Yellow-rumped Warbler 
Western Tanager 
Black-headed Grosbeak 
Rufous-sided Towhee 
Chipping Sparrow 
Dark-eyed Junco 
Brown-headed Cowbird 
Pine Grosbeak 
Cassia's Finch 
Red Crossbill 
Pine Siskin 
Evening Grosbeak 

3.5 
V 
2.5 
1 
1 
+ 
1.5 
1.5 
1 
V 
+• 
V 
V 
3 
+ 

.5 
1.5 
+ 

V 
1.5 
.5 

V 
4.5 
3 
V 
V 
V 
V 
V 

3 
V 
+ 
1 
1 
+ 
1.5 
1 
1 
V 
+ 
V 
V 
3 
+ 
1 
+ 
3 
1 
+ 
1.5 
+ 
1 
4 
V 
1 
.5 
6 
V 
4 
3 
V 
V 
V 
V 
V 

3.5 
0 
1.5 
1 
1 
+ 
1.5 
1.5 
1 
0 
+ 
0 
0 
3 
+ 
1 
.5 
3 
1 
.5 
1.5 
+ 
1 
3.5 
0 

1.5 
.5 
6.5 
0 

4.5 
3 
0 
0 
0 
0 
0 

42 (36-42) 
0 
18 (0-30) 
12 (12) 
12 (12) 
0 
18 (18) 
18 (12-18) 
12 (12) 
0 
0 
0 
0 
36 (36) 
0 
12 (12) 
6 (0-12) 
36 (36) 
12 (12) 
6 (0-6) 
18 (18) 
0 
12 (12) 
42 (36-48) 
0 
18 (12-18) 
6 (6) 
77 (71-83) 
0 
54 (48-54) 
36 (36) 
0 
0 
0 
0 
0 

262 (225-262) 
0 

112 (0-187) 
75 (75) 
75 (75) 
0 

112 (112) 
112 (75-112) 
75 (75) 
0 
0 
0 
0 

224 (224) 
0 
75 (75) 
37 (0-75) 
224 (224) 
75 (75) 
37 (0-37) 
112 (112) 
0 
75 (75) 
262 (225-300) 
0 

112 (75-112) 
37 (37) 
486 (450-525) 
0 

336 (300-336) 
224 (224) 
0 
0 
0 
0 
0 

43.5 37.5 42 500 (446-518) 3139 (2813-3263) 

Ranges based on estimates by individual observers. 

"Estimated total breeding pairs for GMSA based on 1,570 acres of avail
able habitat. 

V - Visitor to grid; too few registrations or one or no territorial 
registrations. 

+ - Breeding species with part (but < 0.5) of territory on grid. 
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Eleven of these species were classified as visitors, four as partial breeders, 

and 21 as breeding species. Rufous-sided Towhees were the most numerous 

breeding . species, while Dark-eyed Juncos, Mourning Doves, and Virginia's 

Warblers were also common. An estimated 42 breeding pairs of birds occurred 

on this grid, which converts to 500 breeding pairs/km^ and an estimated 3,139 

breeding pairs within the (SiSk, 

The Upland Forest Grid had the second highest density of breeding pairs 

(500/km2 ) and the second highest diversity index (2.79) of the GMSA grids 

(Table 3-6). It also had the greatest number of breeding species (21). 

Though only 8.4% of the total area, it contributed 13.6% (3,139 pairs) of the 

estimated breeding pairs on the GiiSk. The 3,139 breeding pairs was the third 

highest total, ranking the Upland Forest Habitat Site behind the Sage

brush/Grassland and Pinyon/Juniper Woodland Habitat Sites which have signifi

cantly more acreage. 

As discussed in Section 2.0, this habitat site has characteristics of 

both the Pinyon/Juniper/Blg Sagebrush Association and the Ponderosa 

Pine/Douglas Fir Association (USDA/SCS, 1978). Because of this vegetative mix 

in the Upland Forest Habitat Site, there is a paucity of comparable spot 

mapping studies. The most suitable comparison is between data from this grid 

and data from an isolated low elevation Ponderosa Pine/Douglas Fir stand in 

Colorado (Traynor 1983) and from logged and unaltered stands of the same 

species in Arizona (Franzreb 1977) (Table 3-11). Ponderosa Pine was the 

dominant tree in the Colorado study plot; Douglas Fir was dominant in both 

Arizona grids. The Upland Forest Grid overstory is a mixture of Douglas Fir 

and Ponderosa Pine (Section 2.0). The avian population in the Upland Forest 

Grid reflects this mixed canopy overstory; it had twice the number of total 

breeding species of the Colorado grid, but about half the number of total 

breeding species of the two Arizona grids. Seven of 12 (58%) Colorado 

breeding species were also breeders in the GMSA, while 17 of 21 (81%) GMSA 

species also bred in the logged Arizona grid and 19 of 21 (90%) GMSA species 

were present in the unaltered Arizona grid. Finally, the Upland Forest Grid's 

diversity index (2.79) was noticebly higher than that of the Colorado grid 

(2.25), and within the range of both Arizona grids (2.69-3.15; 2.76-3.19). In 

only one respect did the Upland Forest Grid vary from Its mid-range position; 
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Table 3-11. A comparison of the 1985 GMSA census results on the Upland Forest 
Habitat Site with census results in similar habitats in Colorado and Arizona. 

G 

This 
study Colorado* 

Arizona" 
Logged Unaltered 

Grid Size (hectares) 
(acres) 

Breeding pairs/km^ 
(range)'' 

Total Breeding Species" 
(range) 

Breeding Species' 
(range) 

Breeding Species in J 
common with this study 

All species observed 
(range) 

Species in common . 
with this study' 

Diversity IndexS 
(range) 

8.4 
21.0 

500 
(446-518) 

24 

21 

— 

36 

2.79 

7.5 
18.6 

545 

12 

12 

7 

21 

10 

2.25 

15.5 
36.8 

814 
(680-948) 

41 
(30.36) 

41 
(30,40) 

19 

45 
(32,41) 

22 

2.69,3.15 

15.5 
36.8 

936 
(791-1082) 

37 
(28,34) 

37 
(28,34) 

17 

42 
(30,39) 

21 

2.76,3.19 

Traynor (1983); counts conducted in 1982. 

"Franzreb (1977); counts conducted in 1973 and 1974. 

Ranges given for studies with multiple estimates (this study) or 
multiple years of data. 

d Includes species with partial (< 0.5) territories on the grid. 

Includes species with 2, 0.5 territories on the grid. 

Includes breeding species, partial breeders, and visitors. 

^Calculated using breeding species (2 0.5 territories) only; on the 
Arizona study, diversity indices are given for each year of the study. 

t 
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it had the lowest density (500 pairs/km^), though only slightly lower than 

that calculated for the Colorado grid (545 pairs/km^). Breeding densities on 

both logged (814 pairs/km^;2 year average) and unaltered Arizona grids (936 

pairs/km^ ; 2 year average) were noticeably higher than the density on the 

GMSA. 

Wooded Canyon Benches Habitat Site 

This habitat site contributes 1,720 acres (9.2%) of the total area on the 

GMSA. Thirty three species occurred on the Wooded Canyon Benches Grid (Table 

3-12); a nine hectare (22.5 acre) grid. Twelve species were only visitors, one 

was a partial breeder, and 20 were breeding species. All 20 breeding species 

occurred in low (1-3.5 pairs on the grid) densities, though Chipping Sparrows, 

Violet-green Swallows, Pygmy Nuthatches, and Rock Wrens were the most numerous 

breeding species. The estimated densities are 35 breeding pairs on the grid, 

378 pairs/km\ and 2,602 pairs within the study area. 

The Wooded Canyon Benches Habitat Site had the highest diversity index 

(2.88) of all the GMSA grids, though five other grids had Indices within 20% 

of this grid (Table 3-6). Many species with approximately equal numbers 

result in the highest diversity indices (MacArthur and MacArthur 1961); this 

was the case with the Wooded Canyon Benches avian population (Table 3-12). 

This grid ranked fourth in density (378 breeding pairs/km^), the GMSA average 

was 307 pairs/km^. However, it ranked second in number of breeding species. 

Thus its avifauna can be summarized as diverse, but only occurring in moderate 

numbers. 

Census data from truly comparable habitats could not be found in the 

literature. 

Canyon Slopes Habitat Site 

There are 1,690 acres (9.0%) on the study area that are part of the 

Canyon Slopes Habitat Site. Thirty eight species were recorded on the Canyon 

Slopes Grid (Table 3-13), an eight hectare (20 acre) grid. Fourteen species 

were visitors, eight species had territories partially on the grid, and 16 
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Table 3-12. Estimated breeding bird pairs on the Wooded Canyon Benches Grid. 

Species 
Observer No./ Total on , 

# 1 # 2 Avg km2(range)* GMSA(range)" 

Turkey Vulture 
Cooper's Havrtc 
White-throated Swift 
Broad-tailed Hummingbird 
Hairy Woodpecker 
Northern Flicker 
Dusky Flycatcher 
Violet-green Swallow 
Steller's Jay 
Clark's Nutcracker 
Common Raven 
Mountain Chickadee 
Plain Titmouse 
ConmK>n Bushtlt 
Red-breasted Nuthatch 
Pygmy Nuthatch 
Rock Wren 
Canyon Wren 
House Wren 
Ruby-crowned Kinglet 
Western Bluebird 
Townsend's Solitaire 
American Robin 
Solitary Vireo 
Black-throated Gray Warbler 
Virginia's Warbler 
Western Tanager 
Green-tailed Towhee 
Rufous-sided Toi^ee 
Chipping Sparrow 
Brown-headed Cowbird 
Cassia's Finch 
Red Crossbill 

V 
V 
V 
2 
1 
1 
1 
3 
V 
+ 
V 
2 
2 
1 
V 
3 
2.5 
1 
V 
V 
V 
1 
2 
1 
V 
3 
1 
1 
1.5 
4 
1 
V 
V 

V 
V 
V 
+ 
1 
1 
1 
3 
V 
+ 
V 
2 
2 
1 
V 
3 
3 
2 
V 
V 
V 
1 
2 
1 
V 
3 
1 
1 
1 
3 
1 
V 
V 

0 
0 
0 
1 
1 
1 
1 
3 
0 
+ . 
0 
2 
2 
1 
0 
3 
2.5 
1.5 
0 
0 
0 
1 
2 
1 
0 
3 
1 
1 
1.5 
3.5 
1 
0 
0 

0 
0 
0 
11 (0-22) 
11 (11) 
11 (11) 
11 (11) 
33 (33) 
0 
0 
0 
22 (22) 
22 (22) 
11 (11) 
0 
33 (33) 
28 (28-33) 
17 (11-22) 
0 
0 
0 
11 (11) 
22 (22) 
11 (11) 
0 
33 (33) 
11 (11) 
11 (11) 
17 (11-17) 
39 (33-44) 
11 (11) 
0 
0 

0 
0 
0 
77 (0-154) 
77 (77) 
77 (77) 
77 (77) 
230 (230) 
0 
0 
0 

153 (153) 
153 (153) 
77 (77) 
0 

230 (230) 
191 (191-230) 
115 (77-154) 
0 
0 
0 
77 (77) 
153 (153) 
77 (77) 
0 

230 (230) 
77 (77) 
77 (77) 
115 (77-115) 
268 (230-308) 
77 (77) 
0 
0 

35 33 34 378 (366-389) 2602 (2541-2695) 

Range based on estimates by individual observers. 

Breeding Pairs 

a 

b Estimated total breeding pairs for QISA based on 1,720 acres of avail
able habitat. 

V - Visitor to grid; too few registrations or one or no territorial 
registrations. 

•I- - Breeding species with part (but < 0.5) of territory on grid. 
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Table 3-13. Estimated breeding bird pairs on the Canyon Slopes Grid. 

Total on 
Species 

Observer «No./ 
# 1 # 2 Avg km'(range)* Q1SA( range)' .b 

Canada Goose 
Turkey Vulture 
Mourning Dove 
Great Horned Owl 
White-throated Swift 
Broad-tailed Hummingbird 
Northern Flicker 
Western Wood-Pewee 
Dusky Flycatcher 
Say's Phoebe 
Violet-green Swallow 
Pinyon Jay 
Clark's Nutcracker 
Black-billed Magpie 
Common Raven 
Mountain Chickadee 
Plain Titmouse 
Common Bushtlt 
Rock Wren 
House Wren 
Ruby-crowned Kinglet 
Western Bluebird 
Mountain Bluebird 
Townsend's Solitaire 
American Robin 
Solitary Vireo 
Warbling Vireo 
Virginia's Warbler 
Yellow Warbler 
Yellow-breasted Chat 
Western Tanager 
Green-tailed Towhee 
Rufous-sided Tov^ee 
Dark-eyed Junco 
Brewer's Blackbird 
Brown-heeded Cowbird 
Cassia's Finch 
Red Crossbill 

V 
V 
2 
V 
V 
3 
+ 
4 
3 
1 
+ 
+ 
+ 
V 
+ 
V 
V 
V 
2.5 
3 
V 
V 
V 
1 
2 
1 
+ 
2 
2.5 
1 
+ 
2 
5 
+ 
V 
3 
V 
V 

V 
V 
2 
V 
V 
1 
+ 
4 
3 
1 
+ 
+ 
+ 
V 
+ 
V 
V 
V 
3 

3 
V 
V 
V 
1 
2 
1 
+ 
2 
2.5 
1 
+ 
2 
4 
V 
V 
3 
V 
V 

0 
0 
2 
0 
0 
2 
-̂  
4 
3 
1 
+ 
+ 
+ 
0 
+ 
0 
0 
0 
2.5 
3 
0 
0 
0 
1 
2 
1 
+ 
2 
2.5 
1 
+ 
2 
4.5 
+ 
0 
3 
0 
0 

0 
0 
25 (25) 
0 
0 
25 (13-36) 
0 
50 (50) 
38 (38) 
13 (13) 
0 
0 
0 
0 
0 
0 
0 
0 
31 (31-38) 
38 (38) 
0 
0 
0 
13 (13) 
25 (25) 
13 (13) 
0 
25 (25) 
31 (31) 
13 (13) 
0 
25 (25) 
56 (50-63) 
0 
0 
38 (38) 
0 
0 

0 
0 

150 (150) 
0 
0 

150 (75-225) 
0 

301 (301) 
226 (226) 
75 (75) 
0 
0 
0 
0 
0 
0 
0 
0 

188 (188-225) 
226 (226) 
0 
0 
0 
75 (75) 
150 (150) 
75 (75) 
0 

150 (150) 
188 (188) 
75 (75) 
0 

150 (150) 
338 (300-375) 
0 
0 

226 (226) 
0 
0 

38 35.5 36.5 457 (444-475) 2745 (2673-2861) 

b 

Range based on estimates of individual observers. 

Estimated total breeding pairs for GMSA based on 1.690 acres of avail
able habitat. 

V - Visitor to grid; too few territorial registrations. 

+ - Breeding species with part (but < 0.5) of territory on grid. 
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were breeding species. Rufous-sided Towhees and Western Wood-Pewees were most 

common, followed by House Wrens and Dusky Flycatchers. Breeding pair density 

was estimated as 36.5 pairs on the grid, 457 pairs/km^ and 2i745 pairs for the 

Canyon Slopes Habitat Site within the GMSA. 

The Canyon Slopes Grid ranked third in density (457 breeding pairs/km^ ), 

third in diversity index (2.67), and fifth in number of breeding species (16) 

(Table 3-6) . Since the ranges of the density estimates by the two observers 

for this habitat site and the Upland Forest Habitat Site (second in density) 

overlapped, their breeding populations appear quite comparable in size. Like

wise, the diversity index was within 8% of the highest for the GMSA, Wooded 

Canyon Benches (2.88), which is not a discernable difference. 

Density estimates for several species recorded within this habitat site 

are probably artificially high due to the grid location. This habitat site is 

restricted to narrow, steep cariyon slopes. To establish a grid of appropriate 

size and accessibility, the western border of the grid was the shoreline of 

the Rio Grande. This shoreline contains more and taller trees than the rest 

of the grid. This vegetation and its close proximity to the river concen

trated birds within the grid, especially the Yellow Warbler and the Yellow-

breasted Chat. Since these species were restricted to the thin belt of 

riparian vegetation, extrapolating their grid populations to the entire 1,690 

acres of the Canyon Slopes Habitat Site, much of which is unsuitable habitat 

for them, probably overestmates their GMSA populations (Table 3-13). 

Townsend's Solitaires were recorded as breeding species in this and the 

preceeding two habitat sites. Most individuals recorded exhibiting breeding 

behavior were documented in April and early May; only on the Wooded Canyon 

Benches grid were Townsend's Solitaires seen after early May. We assume that 

most Townsend's Solitaires moved to higher elevations, i.e., the nearby Sangre 

de Cristo Range, to nest. Although GMSA estimates do not reflect true 

breeding densities for this species on the study area, they do reflect the 

availability of this species to Peregrine Falcons during April and early May. 

Census data from truly comparable habitats could not be found in the 

literature. 
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Agricultural Lands Habitat Site 

Only 420 acres (2.2%) of the GMSA was in the Agricultural Lands Habitat 

Site. There were 24 species of birds recorded on this grid; 16 species were 

visitors and the remaining eight were breeding species. Western Meadowlarks 

were the most obvious and numerous grid residents. There were an estimated 7 

breeding pairs on the grid, 88 pairs/km^ , and 147 pairs for the habitat site 

within the GMSA (Table 3-14). 

The Agricultural Lands Habitat Grid had the lowest breeding density (88 

pairs/km2 ) and contributed the smallest number of birds (147 pairs) to the 

overall'breeding bird population of the GMSA (Table 3-6). It was also second 

lowest in number of breeding species (8) and in diversity index (1.95). Its 

diversity index fell midway between those of the the five habitats with the 

highest indices (2.34-2.88) and the habitat with the lowest index (Sage

brush/Grassland, 1.43). 

This habitat site was vegetatively similar to two grids in alfalfa fields 

in North Dakota (Fleckensteln and Mack 1981). One of these fields was an 

alfalfa monoculture; the other contained clumps of shrubs and rockplles. The 

grid with shrub islands had a higher density of breeding birds and a higher 

diversity index than the alfalfa monoculture (Table 3-15). The GMSA grid had 

scattered trees and fence rows and was close to a stand of Pinyon/Juniper 

W(x>dland and an abandoned building. Not surprisingly, it had higher values 

than the alfalfa monoculture for all parameters (Table 3-15), but lower values 

than the more diverse alfalfa hayland with shrub clumps. However, the overlap 

in breeding species and all species observed between the GMSA grid and the 

North Dakota grids was low. North Dakota has a noticeably different avifauna, 

with strong northern and eastern influences, from that of nothern New Mexico. 

No comparable study sites, however, could be found nearer to New Mexico and 

the overall comparisons were deemed appropriate. 

Riparian Habitat Site 

This habitat site has the lowest acreage (90 acres) on the GMSA. There 

were 37 species recorded on the Riparian grid; 16 species were visitors, two 
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Table 3-14. Estimated breeding bird pairs on the Agricultural Lands Grid. 

Observer ,No./ . Total on L 
Species # 1 # 2 Avg km2(range)* GMSA(range)r 

American Kestrel 
Rock Dove 
Band-tailed Pigeon 
Mourning Dove 
Broad-tailed Hummingbird 
Barn Swallow 
Black-billed Magpie 
Comnnn Raven 
American Crow 
Black-capped Chickadee 
Western Bluebird 
American Robin 
Water Pipit 
European Starling 
Yellow-rumped Warbler 
Chipping Sparrow 
Vesper Sparrow 
Song Sparrow 
Red-winged Blackbird . 
Western Meadowlark 
Brewer's Blackbird 
Brown-headed Cowbird 
Pine Siskin 
American Goldfinch 

V 
V 
V 
V 
1 
.5 
1 
V 
V 
V 
V 
V 
V 
.5 
V 
1 
1 
V 
V 
2 
1 
V 
V 
V 

V 
V 
V 
V 
+ 
.5 
1 
V 
V 
V 
V 
V 
V 
.5 
V 
1 
1 
V 
V 
2 
+ 
V 
V 
V 

0 
0 
0 
0 
.5 
.5 
1 
0 
0 
0 
0 
0 
0 
.5 
0 
1 
1 
0 
0 
2 
.5 
0 
0 
0 

0 
0 
0 
0 
6 (0-13) 
6 (6) 
13 (13) 
0 
0 
0 
0 
0 
0 
6 (6) 
0 
13 (13) 
13 (13) 
0 
0 
25 (25) 
6 (0-13) 
0 
0 
0 

0 
0 
0 
0 
11 (0-21) 
11 (11) 
21 (21) 
0 
0 
0 
0 
0 
0-
11 (11) 
0 
21 (21) 
21 (21) 
0 
0 
42 (42) 
11 (0-21) 
0 
0 
0 

8 6 7 88 (78-104) 147 (127-169) 

Range based on estimates by individual observers. 

Breeding Pairs 

a 

"Estimated total breeding pairs for GMSA based on 420 acres of available 
habitat. 

V - Visitor to grid; too few territorial registrations or observations. 

-I- - Breeding species with part (but < 0.5) of territory on grid. 
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Table 3-15. A comparison of the 1985 census results on the Agricultural Lands 
Habitat Site with census results in similar habitats North Dakota. 

c 

This 
Study 

North Dakota* 
Alfalfa Alfalfa Hayland 
Hayland with shrub clumps 

Grid Size (hectares) 
(acres) 

Breeding pairs/km* 
( range )b 

Total Breeding Species'* 

Breeding Species'' 

Breeding Species in 
common with this study 

All species observed 

Species in common 
with this study' 

Diversity Index* 

8.0 
20.0 

88 
(78-104) 

8 

8 

-

23 

-

1.95 

16.2 
40.0 

56 

4 

4 

1 

15 

6 

1.31 

10.8 
26.7 

218 

12 

12 

2 

31 

8 

2.18 

Fleckensteln and Mack (1981); counts conducted in 1980. 

Ganges given for the multiple estimates (this study). 

Includes species with partial (< 0.5) territories on the grid, 

^[ncludes species with >̂  0.5 territories on the grid. 

e Includes breeding species, partial breeders, and visitors. 

t Calculated using breeding species (2 0.5 territories) only. 
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were partial breeders, and 19 were breeding species (Table 3-16). Cliff 

Swallows and Yellow Warblers were by far the most abundant breeding species on 

the grid, while Song Sparrows, Western Wood-Pewees, and American Robins were 

also common. Density estimates are 79.5 breeding pairs on the grid, 723 

pairs/km2, and 260 pairs for the habitat within the GMSA. 

The Riparian Habitat Site had the highest density of breeding pairs 

(723/km2) on the GMSA. Though it had the highest density, the small amount of 

riparian habitat supported an estimated population of only 260 breeding pairs, 

1.1% of the 0fSA total (Table 3-5). The Riparian Grid also had the third 

highest number of breeding species (19), and the fifth highest diversity index 

(2.34). Diversity indices are highest when all species have approximately 

equal numbers (MacArthur and MacArthur 1961). Conversely, when a few species 

are much higher (or lower) than the others, it decreases the diversity index. 

This is the effect that high breeding populations of Yellow Warblers and Cliff 

Swallows on the Riparian Grid had upon its diversity index. Still, it was 

within 20% of the highest calculated diversity index, 2.88 on the Wooded 

Canyon Benches Grid, on the QMSk, 

The population density (723 pairs/km^) on the Riparian Grid was compar

able to 873 pairs/kmfin a mixed mesophytic canyon bottom in western New Mexico 

(Price and McCallum 1978, McCallum 1979). However, this two year study 

reported twice the number of breeding species and 1.7 times the number of 

total species observed. Their diversity indices, especially in the second 

year of the study (3.15), were noticeably higher than that of the GMSA 

riparian grid (2.34) (Table 3-17). It appears from the grid description that 

a significant amount of Ponderosa Pine forest was part of the mesophytic grid 

(Sheppard 1959), providing more habitat variety and thereby significantly 

Increasing the number of breeding species, though not the number of breeding 

pairs. This premise was confirmed by Mc(^llum (pers. comm. 1985). 

Mill Tailings Habitat Site 

An additional 800 acres (4.3%) of the study area were characterized as 

mill tailings (Appendix A). This area Included open water, exposed wet and 

dry tailings, dams, dikes, roads, and interspersed areas of native veget:atlon. 
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Table 3-17. A comparison of the 1985 census results on the Riparian Habitat 
Site with census results from a similar habitat in western New Mexico. 

Grid Size (hectares) 
(acres) 

Breeding paij-s/km̂  
(range)" 

Total Breeding Species'* 
(range) 

Breeding Species" 
(range) 

This 
Study 

11.3 
28.3 

726 
(701-751) 

21 

19 

Western New Mexico 
Mixed Mesophytic 
Canyon Bottom^ 

12.2 
30.1 

873 
(861-885) 

41 
(35,33) 

41 
(35,29) 

Breeding Species in 
common with this study^ 

a 
All species observed 

(range) 

Species in common 
with this study" 

Diversity Index' 
(range) 

37 

2.34 

12 

55 
(51. ?) 

15 

2.69,3.15 

*Price and McCallum (1978), McCallum (1979); counts conducted in 1977 and 
1978. 

'̂ Ranges given for multiple estimates (this study) of multiple years of 
data. 

Includes species with partial (< .5) territories on the grid. 

'̂ Includes only species with ̂  -^ territories on the grid. 

Includes breeding species, partial breeders, and visitors. 

'Calculated using breeding species (̂  •S territories) only. 

? - visitors given for only one year. 
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Table 3-16. Estimated breeding bird pairs on the Riparian Grid. 

Observer ,No./ Total on ĵ  
Species # 1 # 2 Avg km*(range)* GMSA(range)" 

Common Merganser 
Turkey Vulture 
Osprey 
White-throated Swift 
Broad-tailed Hummingbird 
Western Wood-Pewee 
Empidonax sp. 
Say's Phoebe 
Violet-green Swallow 
Cliff Swallow 
Steller's Jay 
Clark's Nutcracker 
Black-billed Magpie 
Common Raven 
Black-capped Chickadee 
Rock Wren 
House Wreii 
American Dipper 
Ruby-crowned Kinglet 
Townsend's Solitaire 
Veery 
American Robin 
Gray Catbird 
Warbling Vireo 
Virginia's Warbler 
Yellow Warbler 
Yellow-breasted Chat 
Western Tanager 
Blue Grosbeak 
Lazuli Bunting 
Green-tailed Towhee 
Song Sparrow 
White-crowned Sparrow 
Dark-eyed Junco 
Brewer's Blackbird 
Brown-headed Cowbird 
Cassia's Finch 

Breeding Pairs 

V 
V 
V 
V 
3 
4.5 
3 
V 
+ 

20 
.5 
V 
V 
V 
1 
+ 
2 
3.5 
y 
1.5 
V 
5.5 
V 
1 
.5 

18 
2 
2 
V 
V 
1 
5.5 
V 
2 
6 
V 
V 

82.5 

V 
V 
V 
V 
+ 
5 
2 
V 
+ 

20 
1 
V 
V 
V 
1 
+ 
1 
4.5 
V 
1 
V 
4 
V 
1 
+ 

18.5 
2 
1 
V 
V 
+ 
8 
V 
1 
6 
V 
V 

77 

0 
0 
0 
0 
1.5 
4.5 
2.5 
0 
+ 
20 
.5 

0 
0 
0 
1 
+ 
1.5 
4 
0 
1.5 
0 
4.5 
0 
1 
.5 

18.5 
2 
1.5 
0 
0 
.5 

6.5 
0 
1.5 
6 
0 
0 

79.5 

0 
0 
0 
0 
14 (0-27) 
41 (41-46) 
23 (18-27) 
0 
0 

182 (182) 
5 (5-9) 
0 
0 
0 
9 (9) 
0 
14 (9-18) 
36 (32-41) 
0 
14 (9-14) 
0 
41 (36-50) 
0 
9 (9) 
5 (0-5) 

168 (164-168) 
18 (18) 
14 (9-18) 
0 
0 
5 (0-9) 
59 (50-73) 
0 
14 (9-18) 
55 (55) 
0 
0 

723 (701-751) 

0 
0 
0 
0 
5 
15 
8 
0 
0 
66 
2 
0 
0 
0 
3 
0 
5 
13 
0 
5 
0 
15 
0 
3 
2 
61 
7 
5 
0 
0 

(0-10) 
(15-16) 
(7-10) 

(66) 
(2-3) 

(3) 

(3-7) 
(12-15) 

(3-5) 

(13-18) 

(3) 
(0-2) 
(59-61) 
(7) 
(3-7) 

2 (0-2) 
21 
0 
5 
20 
0 
0 

(18-26) 

(3-7) 
(20) 

260 (254-272) 

a Range based on estimates of individual observers. 

stlmated total breeding pairs for GMSA based on 90 acres of available 
habitat. 

V - Visitor to grid; too few territorial registrations. 

+ - Breeding species with part (but < 0.5) of territory on grid. 
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principally Pinyon/Juniper Woodland and Sagebrush/Grassland stringers. The 

Agricultural Lands Grid was selected for sampling rather than a tailings site 

because the Agricultural Lands Habitat Site is assumed to reflect a reclaimed 

mill tailings site. It was also not physically possible to establish or 

census a spot-mapping grid on mill tailings due to the extent of open water 

nor does the spot-mapping method adequately census most waterblrds (IBCC 

1970). However, qualitative data were collected on bird use of the Mill 

Tailings Habitat Site. 

Species observed within, the islands of Pinyon/Juniper Woodland and Sage

brush/Grassland were typically the same as those seen on the grids in those 

habitat sites. Waste areas and edges were favored by Mountain Bluebirds and 

Say's Phoebes. Open water attracted 37 species of ducks, shorebirds, and 

aerial Insect feeders (Table 3-18), some of which were abundant for short 

periods during spring migration. Large flocks of Cliff Swallows and Violet-

green Swallows fed extensively over the water, though these species nested in 

other habitat sites. White-throated Swifts also fed over tailings ponds, but 

were much less common than the swallows. Mallards, Kllldeer, Spotted Sand

pipers, Brewer's Blackbirds, and Red-winged Blackbirds all were breeding 

species associated with the open water. 

Discussion 

The Avian Prey Population of the Study Area 

There were 85 avian species recorded on spot mapping grids during the 

spring of 1985. Population estimates were generated for 50 (60%) of these 

species for the OISA from the spot mapping data (Table 3-19). Population 

estimates range from a low of 3 breeding pairs each of Black-capped Chickadees 

and Warbling Vireos to 1,802 breeding pairs of Black-throated Gray Warblers. 

Because we had only a single sample for each habitat site. It was not possible 

to determine confidence limits for these population estimates. However, 

ranges are provided by the Independent estimates made by the two observers. 

The total estimated breeding population of the 50 species on the QiSk in 1985 

is 23,048 pairs (range of estimates: 20,525 (-11%) to 24,731 (+7.3%)) (Table 

3-19). This is an average of 1.23 breeding pairs/acre for the entire (StiSk. 
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Table 3-18. Species of birds recorded in association with water areas on the 
Mill Tailings Habitat Site. . 

Abundance Status" 

Eared Grebe 
White-faced Ibis 
Green-winged Teal 
Mallard 
Blue-winged Teal 
Cinnamon Teal 
Northern Shoveler 
Gadwall 
American Wigeon 
Redhead 
Ring-necked Duck 
Lesser Scaup 
Hooded Merganser 
Common Merganser 
Ruddy Duck 
American Coot 
Send-palmated Sandpiper. 
Kllldeer 
American Avocet 
Greater Yellowlegs 
Willet 
Spotted Sandpiper 
Marbled Godwlt 
Long-billed Dowltcher 
Common Snipe 
Wilson's Phalarope 
Ring-billed Gull 
White-throated Svdft 
Tree Swallow 
Violet-green Swallow 
Northern Rough-winged Swallow 
Cliff Swallow 
Barn Swallow 
Mountain Bluebird 
Water Pipit 
Yellow-rumped Warbler 
Red-winged Blackbird 
Brewer's Blackbird 

U 
U 
C 
C 
C 
U 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
U 
C 
C 
U 
U 
C 
U 
U 
U 
c 
c 
A 
C 
A 
C 
A 
C 
C 
A 
A 
U 
C 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
SR 
T 
T 
T 
SR 
T 
T 
T 
T 
SR 
SR 
T 
SR 
T 
SR 
SR 
SR 
T 
T 
SR 
SR 

Abundance Categories 
A - species is almost always seen in large numbers. 
C - species is usually seen in numbers in suitable habitat. 
U - species is not often seen but is not out of range. 
R - species is very infrequently seen in the study area or is out of nor-

. rnal range. 
Status Categories 
SR - species occurs principally as a summer resident. 
T - species occurs principally during periods of spring or fall migration; 

or a wandering species. 
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Table 3-19. Population estimates for breeding species on the Guadalupe Mountain Study Area, 1985. 

Habitat Sites 
Sage- Pinyon/ 
brush/ Juniper Wooded Agri-
Grass- Wood- Upland Canyon Canyon cultural Rl-
land land Forest Benches Slopes Lands parlan Totals (Range) 

Canada Goose 
Common Merganser 
Turkey Vulture 
Osprey 
Cooper's Hawk 
American Kestrel 
Rock Dove 
Band-tailed Pigeon 
Mourning Dove 
Great Horned Owl 
Northern Saw-whet Owl 
Common Nlghthawk 
White-throated Swift 
Broad-tailed Hummingbird 
Hairy Woodpecker 
Northern Flicker 
Olive-sided Flycatcher 
Western Wood-Pewee 
Empidonax spp. 
Gray Flycatcher 
Dusky Flycatcher 
Say's Phoebe 
Ash-throated Flycatcher 
Horned Lark 
Violet-green Swallow 
Cliff Swallow 
Barn Swallow 
Steller's Jay 

+ 

V 

V 
V 
278 

V 
V 

277 

V 
V 
277 
139 
139 

139 

139 

277 

V 

262 

V 

112 
75 
75 
V 

112 

112 

75 

V 

V 

V 
77 
77 
77 

77 

230 

V 

V 

V 

150 
V 

V 
150 

+ 

301 

226 
75 

V 

V 
V 
V 
V 

11 

11 

V 
V 
V 

V 
5 

15 
8 

V 
66 

2 

A* 
A 
A 
A 
A 
A 
A 
A 
689 (652-689) 
A 
A 
A 
B 
910 (75-1,429) 
291 (291-291) 
291 (291-291) 
A 

316 (316-317) 
8 (7-10) 

139 (139-277) 
415 (415-415) 
75 (75-75) 
139 (139-139) 

619 (619-619) 
66 (66-66) 
11 (11-11) 
77 (77-78) 
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Table 3-19. (Continued). 

Scrub Jay 
Pinyon Jay 
Clark's Nutcracker 
Black-billed Magpie 
American Crow 
Common Raven 
Black-capped Chickadee 
Mountain Chickadee 
Plain Titmouse 
Common Bushtlt 
Red-breasted Nuthatch 

Sage
brush/ 
Grass
land 

+ 

V 

White-breasted Nuthatch 
Pygmy Nuthatch 
Rock Wren 
Canyon Wren 
House Wren 
American Dipper 
Ruby-crowned Kinglet 
Western Bluebird 
Mountain Bluebird 
Townsend's Solitaire 
Veery 
American Robin 
Gray Catbird 
Sage Thrasher 
Water Pipit 
European Starling 
Solitary Vireo 

V 
139 

V 

V 

Pinyon/ 
Juniper 
Wood
land 

+ 
• + 

+ 

V 

832 
1525 
V 
139 
277 
416 

V 
277 
V 
V 

V 

139 

O 

Habitat Sites 

Upland 
Forest 

V 
+ 
V 

V 

224 

V 
75 
37 
224 

75 

37 

112 

+ 

75 

Wooded 
Canyon 
Benches 

+ 

V 

153 
153 ^ 
77 

230 
191 
115 
V 

77 

153 

77 

Canyon 
Slopes 

+ 
+ 
V 

V 

V 
V 

188 

226 

V 
V 
V 
75 

150 

75 

Agri
cultural 
Lands 

21 

V 
V 

V 

V 

V 
11 

Ri
parian 

V 

V 
3 

+ 

5 
13 
V 

5 
V 
15 
V 

' 

Totals (Range) 

C 
C 
C 
21 
C 
C 
3 

1209 
1678 
77 
214 
314 
870 
379 
115 
306 
13 

314 

(21-21) 

(3-3) 
(1,209-1,209) 
(1,678-1,815) 
(77-77) 
(75-352) 
(277-352) 
(731-870) 
(379-455) 
(77-154) 
(304-308) 
(12-15) 

(314-314) 
139 (0-139) 
269 (267-269) 

318 (316-321) 

A 
M 
11 

•366 (336-366) 

o 
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Table 3-19. (Continued). 

Warbling Vireo 
Virginia's Warbler 
Yellow Warbler 
Yellow-rumped Warbler 

Sage
brush/ 
Grass
land 

Black-throated Gray Warbler 
Townsend's Warbler 
Yellow-breasted Chat 
Western Tanager 
Black-headed Grosbeak 
Blue Grosbeak 
Lazuli Bunting 
Green-tailed Towhee 
Rufous-sided Towhee 
Chipping Sparrow 
Brewer's Sparrow 
Vesper Sparrow 
Sage Sparrow 
Song Sparrow 
Dark-eyed Junco 
Red-winged Blackbird 
Western Meadowlark 
Brewer's Blackbird 
Brown-headed Cowbird 
Pine Grosbeak 
Cassin's Finch 
Red Crossbill 
Evening Grosbeak 

139 

+ 
1252 
1530 
1669 

V 
+ 
V 

Pinyon/ 
Juniper 
Wood
land 

1802 
V 

139 
554 

693 

970 

V 
+ 

Habitat Sites 

Upland 
Forest 

262 

V 

112 
37 

486 
V 

336 

224 
V 
V 
V 
V 

Wooded 
Canyon 
Benches 

230 

77 

77 
115 
268 

77 

V 
V 

Canyon 
Slopes 

150 
188 

75 
+ 

150 
338 

V 

V 
226 

V 
V 

Agri
cultural 
Lands 

V 

V 

V 
V 

21 

21 

42 
11 

Ri
parian 

3 
2 
61 

7 
5 

V 
V 
2 

21 
5 

20 

Totals (Range) 

3 (3-3) 
644 (605-680) 
249 (247-249) 
M 

1802 (1,662-1,802) 
M 
82 (82-82) 
194 (155-196) 
37 (37-37) 
A 
A 
368 (227-368) 
1078 (966-1,154) 
843 (805-883) 
1252 (1,112-1,252) 
1551 (1,411-1,829) 
1669 (1,669-1,669) 
21 (18-26) 

1034 (857-1,036) 
A 
42 (42-42) 
31 (20-41) 

1497 (1,358-1,635) 
C 
C 
C 
C 
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Table 3-19. (Concluded). 

Habitat Sites 
Sage- Pinyon/ 
brush/ Juniper Wooded Agri-
Grass- Wood- Upland Canyon Canyon cultural Rl-
land land Forest Benches Slopes Lands parlan Totals (Range) 

Pine Siskin V C 
American Goldfinch C 

5,006 9,149 3,139 2,602 2,745 147 260 23,048 (20,525-24,731) 

a 

A = probable breeding species on study area, but density could not be determined from spot mapping data. 

B » colonial nestln species. Populations not accurately measured by spot mapping. 

C = flocking, calling, mobile, species; corvlds and finches. Difficult to census with spot mapping method. 
UJ 

ij M = Migrant. 

V = Visitor to grid; too few territorial registrations or observations to quantify. 

+ = Breeding species with part (but < 0.5) of territory on grid. 



Many species of birds were found breeding on more than one grid (Table 3-

19). To better understand this phenomonen, the percentage of overlap in 

breeding species between each pair of grids was calculated using the equation 

P = C 

A + B - C 

where 

P a percent overlap, 

C = number of species in common between Habitats A and B, 

A a number of species in Habitat A, and 

B a number of species in Habitat B. 

A total of 21 comparisons were made (Table 3-20). A natural break in the 

data occurred between 30 and 40 percent. Two thirds (14) of the paired grids 

had minor (< 30.0%) amounts of breeding species overlap. In the remaining 

seven grids, percent overlap was considered moderate (40.0%j< P ̂  66.6%)). Six 

of the seven cases of moderate breeding species overlap were between struc

turally similar habitats. Five cases were among the four grids (Pinyon/Juni

per Woodland, Upland Forest, Wooded Canyon Benches, and Canyon Walls) that 

were moderately to extensively wooded (Table 3-20). The greatest overlap was 

between Pinyon/Juniper Woodland and Upland Forest (66.6%), the least was 

between Pinyon/Juniper Woodland and Wooded Canyon Benches (44.4%). The tree

less Sagebrush/Grassland Grid and the nearly treeless Agricultural Lands Grid 

had 40.0% breeding species overlap. In the last case of moderate breeding 

species overlap, the Riparian Grid shared 45.8% of its breeding species, 

largely because of the previously discussed shoreline- vegetation present in 

the latter grid. 

Spot mapping does not provide valid estimates of numbers of mobile, 

flocking, and calling species, such as corvlds and late nesting finches. 

Eleven species of corvlds and finches were recorded on grids, sometimes in 

large flocks, but population estimates could not be made for these species 

(Table 3-19). White-throated Swifts, obviously abundant over the canyons most 

of the day, were only visitors on the spot mapping grids. Cliff Swallows, 

another colonial nester, were probably underestimated. However, density 

estimates for the Townsend's Solitaire, Yellow Warbler, and Yellow-breasted 

Chat were probably overstlmated (see Canyon Slopes Habitat Site in Results for 
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Table 3-20. Percent overlap in breeding species composition between the seven 
habitat sites censused during 1985 on the GMSA. 

Habitat Sites 
Sage- Pinyon/ 
brush/ Juniper Wooded Agri-
Grass- Wood- Upland Canyon Canyon cultural Ri-
land land Forest Benches Slopes Lands parlan 

Sagebrush/ 08.7 03.8 13.0 15.8 40.0 08.7 
Grassland 

Pinyon/Juniper 66.6 44.4 29.7 08.0 05.5 
Woodland 

Upland Forest — ' - 57.7 54.2 03.6 25.0 

Wooded Canyon 56.5 07.7 21.9 
Benches 

Canyon Slopes 04.3 45.8 

Agricultural 03.8 
Lands 

Riparian 
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detailed discussion). Overall, we believe that the breeding population of the 

GMSA is larger than the estimate given above, although it is not possible to 

estimate how much larger it actually is. 

Availability of Prey to Peregrine Falcons 

Twenty five species of prey known to be utilized by Peregrine Falcons in 

Colorado and northern New Mexico were encountered on spot mapping grids (Table 

3-21. Those species frequently found in eyries are designated in Table 3-21 

as Frequent Peregrine Prey, those species sometimes found in eyries or those 

that, because of their habits and habitats, are probably taken by Peregrine 

Falcons (Enderson et. al., 1982; Dr. John Hubbard, New Mexico Department of 

Game and Fish, personal communication 1985) are designated as Available Pere

grine Prey in Table 3-21. 

There are 13 species of Frequent Prey in Table 3-21. Population 

estimates have been calculated for nine of these species. Their total 

estimated breeding population is 2,334 pairs, or approximately 10% of the 

V ^ GMSA's estimated breeding population. The other four Frequent Prey species 

are White-throated Swifts, Clark's Nutcrackers, Pine Siskins, and Red-winged 

Blackbirds. The first three species were frequently observed in the GMSA, but 

we have no estimate of their populations since spot mapping did not adequately 

sample their numbers. 

There are 12 species of Available Prey in Table 3-21. Seven of these 

species have an estimated total breeding population of 2,651 pairs, or again 

about 10% of the study area's estimated population. Three of the remaining 

five species. Red Crossbills, Evening Grosbeaks, and Pinyon Jays were commonly 

encountered on the GMSA but their numbers could not be estimated by spot 

mapping. Common Nighthawks occurred on the GMSA, but did not appear to be 

very numerous. The fifth species, Yellow-rumped Warblers, did not appear to 

breed on the Q1SA, but were abundant migrants on the Mill Tailings Habitat 

Site in mid-May (Table 3-18). 

G The Frequent and Available Prey found on the GMSA are not uniformly 

distributed among the seven sampled habitat types. Sagebrush/Grassland, the 
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Table 3-21. Population estimates for potential Peregrine Falcon prey 
Guadalupe Mountain Study Area, 1985. 

Habitat Sites 

breeding species on the 

Sage- Pinyon/ 
brush/ Juniper Wooded Agri-
Grass- Wood- Upland Canyon Canyon cultural Rl-
land land Forest Benches Slopes Lands parlan Totals (Range) 

Frequent Peregrine Prey 

Mourning Dove 
White-throated Swift 
Northern Flicker 
Violet-green Swallow 
Clark's Nutcracker 
Mountain Bluebird 
American Robin 
European Starling 
Western Tanager 
Red-winged Blackbird 
Western Meadowlark 
Brewer's Blackbird 
Pine Siskin 

Subtotals 

V 
V 

V 

139 
V 

V 
+ 
V 

139 

277 
V 
139 
277 
+ 
V 
V 

V 

693 

262 

75 
112 
+ 

+ 

112 

561 

V 
77 
230 
+ 

153 

77 

537 

150 
V 
+ 
V 
+ 
V 
150 

+ 

V 

300 

V 

V 
11 

42 
11 

64 

V 

V 

15 

5 

20 

40 

689 (652-689) 
B 
291 (291-291) 
619 (619-619) 
C 
139 (0-139) 
318 (316-321) 
11 
194 (155-196) 
A 
42 (42-42) 
31 (20-41) 
C 

2,334 (2,095-
2,338) 



G n 
Table 3-21. (Continued). 

ISJ 

Sage
brush/ 
Grass
land 

Available Peregrine Prey" 

Common Nlghthawk 
Western Wood-Peewee 
Say's Phoebe 
Cliff Swallow 
Steller's Jay 
Pinyon Jay 
Western Bluebird 
Townsend's Solitaire 
Yellow-rumped Warbler 
Black-headed Grosbeak 
Brown-headed Cowbird. 
Red Crossbill 
Evening Grosbeak 

Subtotals 

V 

+ 
V 

0 

Pinyon/ 
Juniper 
Wood
land 

V 

V 
+ 
277 
V 

970 
+ 

1,247 

Habitat Sites 

Upland 
Forest 

75 
V 
37 
112 
V 
37 
224 
V 
V 

485 

Wooded 
Canyon 
Benches 

V 

77 

77 
V 

154 

Canyon 
Slopes 

301 
75 

+ 
V 
75 

226 
V 

677 

Agri
cultural 
Lands 

V 

V 

0 

Ri
parian 

15 

66 
2 

5 

88 

Totals (Range) 

316 (316-317) 
75 (75-75) 
66 (66-66) 
77 (77-78) 
C 
314 (314-314) 
269 (267-269) 
M 
37 (37-37) 

1497 (1,358-1,635) 
C 
C 

2,651 (2,510-
2,791) 

Totals 139 1,940 1,046 691 977 64 128 4,985 (4,605 
5,129) 
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Table 3-21. (Concluded). 

4 

Frequent Peregrine Prey = prey often found in Peregrine Falcon nests (Enderson, et. al. 1982; 
John Hubbard, New Mexico Department of Game and Flsh, personal communication 1985). 

Available Peregrine Prey « prey sometimes found in Peregrine Falcon nests and usually available 
in the vicinity of their nests (Enderson, et. al. 1982; John Hubbard, New Mexico Department of 
Game and Fish, personal communication 1985) 

A = probable breeding species on study area, but density could not be determined from spot 
mapping data. 

B a colonial nesting species. Populations not accurately measured by spot mapping. 

C B flocking, calling, mobile, species; corvlds and finches. Difficult to census with spot 
mapping method. 

M a Migrant. 

V 
.p. V a Visitor to grid; too few territorial registrations or observations to quantify. 

•t- a Breeding species with part (but < 0.5) of territory on grid. 



second largest habitat type on the GMSA, contributed few breeding pairs in 

either category. The Agricultural and Riparian Habitat Sites, the smallest in 

size on the GMSA, also contributed few Preferred or Available Peregrine Prey. 

Thus the wooded and canyon habitat sites provide the majority of the habitat 

for most of the species that are probably taken as prey by hunting Peregrine 

Falcons (Table 3-21). 

Based on these estimates, there were at least 5,000 breeding pairs of 

Frequent or Available Peregrine Prey plus their offspring present in the GMSA 

during the spring of 1985. In addition, there were numerous land and water 

birds (Table 3-18) passing through or stopping for short periods within the 

study area. Finally, there are the colonial nesting and flocking species that 

could not be quantified by spot mapping. This would appear to be a quite 

adequate prey base to support a local nesting population of Peregrine Falcons. 

The quality of that prey base is further examined in the following section. 
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4.0 ORGANOCHLORINE ANALYSIS OF AVIAN PREY 

During the last two decades, considerable study has been given to 

population declines in Peregrine Falcons and other raptors, particularly those 

feeding on fish or insectivorous birds. Mounting evidence suggests that the 

primary stress factor is contamination with certain chlorinated hydrocarbons 

(Wiemeyer and Porter 1970; Cade et al. 1971; Porter and Wiemeyer 1972; Snyder 

et al. 1973; Peakall 1976; Enderson et al. 1982; Henny et al. 1982; Mendenhall 

et al. 1983; Springer et al. 1984). 

Clark and Krynitsky (1983) recently found large areas of DDT contamina

tion in New Mexico with probable harmful effects to wildlife. Their data 

indicate a portion of the observed residue levels may be from heavy agricul

tural use of DDT before it was banned in 1972. However, some of the data 

indicate there may still be Illegal useage of DDT in New Mexico. 

Due to the potential threat to Peregrine Falcons from pesticide con

tamination and the potential Impacts the proposed Guadalupe Mountain mill 

tailings site may have on the prey of local breeding Peregrine Falcons, the 

BLM funded this study of the organochlorine (OCL) residues in the Peregrine 

Falcon avian prey species currently nesting on the GMSA. The focus of this 

portion of the study was to: 1) evaluate the "quality" of local avian prey; 2) 

evaluate the potential Impact the proposed mill tailings site may have on 

local breeding Peregrine Falcons by creating new habitat for potentially 

comtaminated prey species, e.g., migratory shorebirds, and reducing the num

bers of avian prey with negligible OCL contamination; and 3) provide baseline 

data for future monitoilng programs of environmental pollutant levels in the 

GMSA. 

Methods 

Collecting was conducted during t h e same field visits used to census 

breeding birds (Section 3.0; Methods). Specimens were collected with 12 and 

20 guage shotguns and strategically placed mist nets after completion of early 

morning censuses. A total of 316 individuals of 35 potential prey species 

were collected. No specimens were collected within 1/4 mile of any census 
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grid nor more than one mile outside the study area boundaries. Between two 

and 20 specimens of each of the 35 species were collected. The species 

collected were chosen based on the following criteria: 

- those species, based on a review of the literature and Eagle 

Environmental's experience with avian communities in northern New 

Mexico, that are abundant in the different habitat types on the 

study area and are considered preferred prey of local Peregrine 

Falcons; 

- those species known to be common prey of local Peregrine Falcons 

based on prey remains data and observations of hunting behavior 

collected in other Investigations ( John Hubbard, New Mexico 

Department of Game and Fish, personal communication 1985); and 

- those species found to be abundant during initial spot mapping 

censuses, assuming the abundant species incur a higher rate of 

predation. 

Freshly collected specimens were prepared for analysis (skinned with bills, 

wings, GI tract, and legs removed), labeled, wrapped in foil, and frozen for 

shipment to Hazleton Raltech, Inc., Madison, Wisconsin. A specimen collection 

log was maintained and each bird collected was individually recorded. Infor

mation recorded included species, date, habitat site, and legal description 

(to 1/4 section) of the collection site. The completed, log was submitted to 

the Taos Area Office, BLM, with this report. 

The individuals of each species were homogenized as a pool, resulting in 

one pooled seunple per species. The number of individuals within each pool are 

presented in Table 4-1. Each sample was analyzed for percent lipid composi

tion and concentrations of the following OCL compounds: £,£'DDE (DDE), 

£,£'DDD (DDD), £,£'DDT (DDT), polychlorinated biphenyls (PCBs), dieldrin, 

alpha-benzene hexachloride, hexachloro benzene, endrin, heptachlor epoxide, 

mirex, toxaphene, and oxychlordane. The analysis methods are described In 

detail in Heath and Hill (1974) and are summarized below. 

A 40-g aliquot of each pool was allowed to dry, mixed with anhydrous 

sodium sulfate, and subjected to Soxhlet extraction with 300 ml of a 70:170 

mixture of ethyl ether:petroleum ether for 8 hrs. The extract was -eluted 
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Table 4-1. Organochlorine residue levels in pools of 
to Peregrine Falcons on the GMSA. 

Residues (ppm. wet 
Category u 

and Species N " % Lipid DDE PCB" 

prey species available 

weight) 

Dieldrin Other OCL*̂  

e f 

Resident Herbivore 

Pinyon Jay 15 3.9 0.03 

Clark's Nutcracker 10 3.4 0.09 

Red Crossbill 10 7.2 0.02 

Pine Siskin 10 6.0 0.18 

Weakly Migratory»Herbivore 

Mallard 5 . 6.5 0.10 

Mourning Dove 10 5.7 0.02 

Evening Grosbeak 10 4.7 <0.01 

Strongly Migratory"Herbivore 

Vesper Sparrow 10 4.1 2.38 

Resident Omnlvore 

Northern Flicker 10 4.5 0.06 

Steller's Jay 10 8.9 0.04 

Black-billed Magpie 10 4.1 0.20 

European Starling 10 3.1 1.96 

Rufous-sided Towhee 10 3.6 0.07 

Weakly Migratory Omnlvore 

Horned Lark 10 3.8 0.17 

Townsend's Solitaire 3 5.5 0.06 

American Robin 10 5.9 1.56 

Red-winged Blackbird 10 3.0 0.13 

Western Meadowlark 10 4.6 6.25 

Strongly Migratory Omnlvore 

Blue-winged Teal 5 20.5 0.62 

Marbled Godwlt 2 19.6 0.23 

Brewer's Blackbird 10 5.1 5.28 

Brown-headed Cowbird 10 3.7 0.31 

Resident Insectivore/Carnivore 

Hairy Woodpecker 4 
3.5 0.01 

ND"* 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.20 

0.13 

ND 

ND. 

ND 

ND 

ND, 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

<0.01 

ND 

0.02 

ND 

ND 

ND 

ND 

0.02 

0.01 

<0.01 

<0.01 

ND 

0.03 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

<0.01 

0.03 

0.03 

0.02 

ND 

0.03 

ND 

0.14 

ND 

ND 

0.09 

.0.02 

0.10 

0.04 

ND 
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Table 4-1. (Concluded). 

Category 
and Species N* 

Residues (ppm 

% Lipid DDE 

Weakly Migratory Insectivore/Carnivore 

Kllldeer 

Belted Kingfisher 

Mountain Bluebird 

Sage Thrasher 

10 

5 

20 

10 

6.8 

6.2 

6.1 

5.9 

Strongly Migratory Insectivore/Carnivori 

Willet 

Spotted Sandpiper 

White-throated Swift 

Say's Phoebe 

Violet-green Swallow 

Cliff Swallow 

Water Pipit 

Yellow-rumped Warbler 

2 

10 

10 

5 

10 

10 

10 

10 

20.8 

9.4 

9.4 

6.0 

10.4 

13.2 

7.0 

6.6 

13.49 

4.59 

0.76 

0.14 

4.74 

1.04 

0.78 

22.01 

2.21 

1.31 

11.63 

0.37 

. wet 

PCB'" 

ND" 

1.42 

ND 

ND 

ND 

ND 

ND 

ND 

0.26 

ND 

ND 

ND 

weight) 

Dieldrin 

0.15 

0.02 

ND 

ND 

0.04 

0.04 

ND 

0.02 

0.02 

ND 

0.01 

ND 

Other OCL^ 

0.31 

0.51 

0.02 

ND 

0.37 

0.06 

0.07 

0.03 

0.35 

0.07 

0.24 

ND 

^ a the number of individuals in each pooled sample; one pooled sample per 
species. 

The only PCB compound identified in the samples was Aroclor 1260. 

"The other OCL compunds include: DDD, DDT, alpha-benzene hexachloride, beta-
benzene hexachloride, lindane, delta-benzene hexachloride, hexachloro ben
zene, endrin, heptachlor epoxide, mirex, toxaphene, and oxychlordane. 

ND a not detected. 

'Food habits based on Martin et al. (1961). 

Status based on Hubbard (1978) and arrival dates observed in this study. 

EWeakly migratory a a species in which some individuals do an altltudinal 
migration or move short distances (up to several hundred miles) latitud-
inally for the winter. Other individuals of this species remain resident 
throughout the year. Most Individuals remain within the United . States 
throughout the winter. 

Strongly migratory a a species in which almost all individuals winter out
side of the United States. 

Omnlvore a animal prey comprises 75+% of diet, by dry weight. 
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through a standardized Florisll column with 250 ml of a mixture (3:1) of 

hexane:benzene, partitioned into acetonitrlle, and passed a second time 

through a Florisll column. The eluate was concentrated and made to volume. 

Half the Florisll eluate was used to measure OCL pesticides and the second 

half was reserved for PCB analysis. Percent lipids were measured by drying a 

25-ml aliquot of the Soxhlet extract. 

Pesticides were separated from PCBs using thin-layer chromatography. 

Residues of OCL's and PCB's were quantified on a 3% OV-17 with confirmation on 

a 5% DC-200 and a 3% XE-60 G.C.O. gas chromatograph column. PCB determina

tions were derived using semiquantitative thin-layer methods. All PCB samples 

were read by comparison of total area with an Aroclor 1254 standard. The 

lower limit of detection was 0.005 ppm for all compounds except PCBs (0.01 

ppm), mirex (0.01 ppm), and toxaphene (0.10 ppm). Residues were not analyzed 

for percent recovery. Residues are reported as ppm wet weight. They may be 

converted to lipid weight residues by dividing the wet weight values by the 

percent lipid of the samples (Table 4-1). 

Results 

There was wide variation in OCL levels among the 35 potential prey 

species (Table 4-1). Residues of DDE were foimd in all species, ranging from 

0.008 ppm in Evening Grosbeaks to 22.01 ppm in Say's Phoebes. Thirteen (37%) 

of the species pools contained residues >1.0 ppm. The Say's Phoebe (22.01), 

Kllldeer (13.49), Water Pipit (11.63), Western Meadowlark (6.25), and Brewer's 

Blackbird (5.28) pools had residue levels >5.0 ppm. The lowest DDE residues 

were found in Mourning Dove (0.02 ppm). Hairy Woodpecker (0.01 ppm), Pinyon 

Jay (0.03 ppm), Red Crossbill (0.02 ppn), and Evening Grosbeak (0.008 ppm) 

pools. 

Residues of PCBs were detected in the Belted Kingfisher (1.42 ppm), 

Violet-green Swallow (0.26 ppm). Black-billed Magpie (0.20 ppm), and European 

Starling (0.13 ppm). Small amounts of residues of dieldrin and other OCL 

compounds were found in 15 (43%) and 21 (60%) species pools, respectively. 
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—̂ We grouped the 35 species by their predominant food habits and migratory 

-̂̂  status to characterize the potential sources of DDE to Peregrine Falcons 

(Table 4-2). Migratory and non-migratory insectivores and carnivores had 

average DDE residues >4.0 ppm. Resident omnlvore residue levels averaged 0.5 

ppm while migratory omnivores had residue levels >1.6 ppm. Residue levels 

were low in weakly-migratory and resident herbivore species, but the Vesper 

Sparrow (the only strongly-migratory herbivore) had a pool residue level of 

2.38 ppm. Despite great variation, DDE levels among migratory insectivorous 

and carnivorous prey were clearly higher than among non-migratory insecti

vores, omnivores, and herbivores. With the exception of weakly-migratory 

herbivores, DDE residues in migratory species were always higher than non-

migratory species of equivalent food habits. These results are similar to the 

findings of Enderson et al. (1982) and DeWeese et al.(in press). 

Discussion 

It is difficult to correlate the residues we found in prey in the GMSA 

^ with the OCL-related reproductive effects reported by other Investigators 

Sk^ because 1) prey selection by Peregrine Falcons in and adjacent to the study 

area is difficult to predict, 2) the amount of foraging time spent in the GMSA 

by local Peregrine Falcons is unknown, and 3) there is great variation of OCL 

contamination in potential prey (Table 4-1). However, based on a review of 

the literature, qualitative inferences can be made about the extent to which 

local Peregrine Falcons are tJireatened by OCL compounds. 

Newton and Bogan (1978) concluded that PCBs have not been linked to 

eggshell thinning in field or controlled laboratory studies of Sparrowhawks 

(Accipiter nisus). DDE and PCBs appeared to interact in reducing breeding 

success of American Kestrels (Llncer 1972) and Mallards (Rlsebrough and Ander

son 1975). McLane and Hughes (1980) found no effect on eggshell thickness, 

young hatched, and young fledged in captive Eastern Screech Owls (Otus asio) 

fed PCBs where levels ranged from 3.9-17.8 ppm in egg contents. Enderson et 

al. (1982) found PCBs averaged about 2 ppm in egg contents of Peregrine 

Falcons in Colorado and northern New Mexico. They concluded that theria is no 

^ evidence PCBs have impaired falcon reproduction. In this study, PCBs were 
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Table 4-2. Average DDE levels in Peregrine Falcon prey grouped by food habits 

C
and migration status.* 

DDE (ppm, wet weight) 
Insectivore/ 

Status Herbivore Omnlvore Carnivore 

G 

Resident 

Weakly 
Migratory 

Strongly 
Migratory 

0.08 (0.07)'' 

0.04 (0.05) 

2.38 

0.47 (0.84) 

1.63 (2.65) 

1.61 (2.45) 

0.01 

4.75 (6.15) 

5.51 (7.63) 

Status and food habits of each species collected are identified in Table 4-1. 

Arithmetic mean (standard deviation). 
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detected in only four species, and the Belted Kingfisher was the only species 

with PCB residues >1.0 ppm (1.42 ppm). 

Mendenhall et al. (1983) fed captive Barn Owls (Tyto alba) diets containing 

3.0 ppm DDE and 0.5 ppm dieldrin; doses were given separately and in combina

tion for two years. DDE was associated with significant eggshell thinning, 

egg breakage, embryo mortality, and reduced production per pair. Dieldrin 

alone was associated with slight eggshell thiiming, but not with reduction of 

breeding success. Dieldrin was also associated with adult mortality. The 

dieldrin results of this study are consistent with other studies conducted on 

Galliformes (DeWitt 1956; Graves et al. 1969; Wlese et al. 1969; Dahlgren and 

Linder 1974). Mendenhall et al. (1983) suggest that DDE has a much more 

severe effect on reproduction in wild raptors than dieldrin, which contributes 

to their decline primarily through adult mortality. 

All prey species in this study had dieldrin residues of 0.15 ppm or less. 

This is less than the 0.5 ppm fed the Barn Owls by Mendenhall et al. (1983). 

Based on the residue levels reported in this study and the published infor

mation, we conclude that in Isolation PCBs, dieldrin, and the other OCL com

pounds examined in this study are currently not a threat to the reproduction 

or survivability of Peregrine Falcons using the area. However, this does not 

take into account possible effects of these contaminants occurring in combina

tion. 

Several laboratory and field studies have foimd eggshell thinning, egg 

breakage, embryo mort:ality, and overall reduced production in birds fed DDE. 

Captive Black Ducks (Anas rubripes) and Mallards produced eggshells 8 to 22% 

thinner than controls when fed about 3 ppm DDE (wet weight) for periods up to 

a year (Heath et al. 1969; Longcore and Samson 1973). Ringed Turtle-Doves 

(Streptopella rlsoria) fed about 3 ppm DDE (wet weight) produced eggshells 

9.2% thinner than controls (Peakall et al, 1973). 

Among raptors. Eastern Screech Owl eggshells were found to be 13.3% 

thinner than controls when fed a diet containing 2.8 ppm DDE (McLane and Hall 

1972). American Kestrels fed a diet containing 3 ppm DDE 2-3 months prior to 

egg-laying produced eggshells 14% thinner than controls (Linear 1975). Dose-
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response curves calculated in that study predicted that 1 ppm of DDE would 

produce about 7% thinning, and 2 ppm DDE about 11% thinning. Wild kestrels 

showed a similar shell thinning response to DDE. 

Based on the results of their study and review of the literature, Ender

son et al. (1982) concluded that a diet containing 1.0 ppm DDE or more could 

be expected to produce the 13% eggshell thiiming observed in eggs from Colo

rado and New Mexico Peregrine Falcons. DDE residues averaged 20 ppm in egg 

contents analyzed in t±elr study. Peakall (1976) predicted 15-20 ppm DDE is 

the level at which hatching failure occurs. 

We also used a 1.0 ppm residue level (Enderson et al. 1982) as a cri

terion for categorizing prey species on the Q1SA as to their potential risk to 

Peregrine Falcons hunting in the area. Prey available to Peregrine Falcons in 

the Q1SA showed extreme variation in DDE contamination (Table 4-1). However, 

since only a single pool was analyzed for all species, care must be taken in 

interpreting the reported residue values because of occasional wide variation 

between pools for the same species. To insure careful interpretation, the 

results of this study were compared with results from similar studies (Ender

son et al. 1982; Clark and Krynitsky 1983; DeWeese et al., in press) (Table 4-

3). These studies were used for the comparison because their data sets in

cluded substantial numbers of' specimens from New Mexico and southern Colorado. 

Enderson et al. (1982) focused on residues in known or potential peregrine 

prey collected in northern New Mexico and Colorado. Clark and Krynitsky (1983) 

present residue levels for a wide spectrum of wildlife species in New Mexico 

and Arizona. The residue data in Table 4-3 frcnn Clark and Krynitsky are for 

species pools collected in northern New Mexico. DeWeese et al. (in press) 

present OCL residue levels for a large spectrum of Peregrine Falcon prey 

collected near eyrie sites in eight western states. The data in Table 4-3 from 

DeWeese et al. (in press) represent average residue levels for this range. 

However, only those species with composite pools of specimens collected in New 

Mexico or southern Colorado were used in this comparison. Table 4-3 contains 

data only for species analyzed in this study and in at least one of the other 

studies. 
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Table 4-3. Average DDE residues in avian species collected in New Mexico. a 

Species 

This 
Study 

Enderson Clark and DeWeese 
et. al. Krynitsky et al. 
(1982) (1983) (in press) 

Mallard 

Kllldeer 

Mourning Dove 

White-throated Swift 

Northern Flicker 

Say's Phoebe 

Violet-green Swallow 

Cliff Swallow 

Steller's Jay 

Pinyon Jay 

Clark's Nutcracker 

American Robin 

Mountain Bluebird 

Townsend's Solitaire 

European Starling 

Yellow-rumped Warbler 

Western Meadowlark 

Red-winged Blackbird 

Brewer's Blackbird 

Brown-headed Cowbird 

Red Crossbill 

Pine Siskin 

0.10 

13.49 

0.02 

0.78 

0.06 

22.01 

2.21 

1.31 

0.04 

0.03 

0.09 

1.56 

0.76 

0.06 

1.96 

0.37 

6.25 

0.13 

5.28-

0.31 

0.02 

0.18 

NA" 

19.50 

0.21 

1.50 

0.06 

2.00 

5.90 

2.00 

0.51 

0.12 

0.04 

0.52 

0.10 

0.28 

0.45 

0.97 

0.86 

0.49 

6.00 

1.20 

0.02 

0.08 

< 0.10 

NA 

5.38 

NA 

NA 

7.10 

3.87 

3.68 

NA 

NA 

NA 

NA 

NA 

NA 

15.80 

NA' 

6.11 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.05 

1.88 

0.07 

NA 

4.13 

3.18 

0.07 

NA 

NA 

0.67 

NA 

NA 

< 0.70 

< 0.70 

0.61 

0.20 

5.32 

< 0.70 

NA 

NA 

Only those species represented by pools of specimens collected in New Mexico 
and southern Colorado were used in this comparison. Composite arithmetic 
means from Table 4 are reported. 

NA a not available. b, 
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Considerable variation.exists between the results of the four studies, 

emphasizing the variability t h a t can occur between pools within a species. 

Despite this variability, the prey species that clearly represent major 

sources of DDE to Peregrine Falcons in the study area and throughout northern 

New Mexico can be identified. 

Of the 22 species in Table 4-3, 11 (50%) consistently had residues <1.0 

ppm. These species and the additional eight species collected in this study 

(but not documented in the other two studies) with DDE residues <1.0 ppm 

(Blue-winged Teal, Marbled Godwlt, Hairy Woodpecker, Horned Lark, Black-billed 

Magpie, Sage Thrasher, .Rufous-sided Towhee, and Evening Grosbeak) are cur

rently not a major source of DDE contamination for local breeding Peregrine 

Falcons. This group of 19 species Includes four resident herbivores, two 

weakly-migratory herbivores, four resident omnivores, five migratory omni

vores, one resident Insectivore, and three migratory Insectivores (Table 4-2). 

Those prey species with DDE levels between 1-2 ppm in any one of the four 

studies are considered moderate-risk prey species. In general, these are 

species with residue levels that are inconsistent between studies (vary be

tween very low ppm to 1.5-2.0 ppm) or are between 1-2 ppm in one pool from 

this study and require further investigation. These moderate-risk species 

Include: White-throated Swifts, American Robins, Brown-headed Cowbirds, and 

Spotted Sandpipers. This group includes two migratory omnivores and two 

migratory insectivores. 

Twelve of the 35 prey species (29%) considered in this study had DDE 

residues >2.0 ppm in at least one study. These species are considered to be a 

major potential source of DDE contamination for local Peregrine Falcons. 

These species are: Kllldeer, Willets, Mourning Doves, Say's Phoebe, Violet-

green Swallows, Cliff Swallows, European Starlings, Western Meadowlarks, 

Brewer's Blackbirds, Belted Kingfishers, Water Pipits, and Vesper Sparrows. 

Of the 12 species, 58% (7) are strongly-migratory (Table 4-2) and could be 

accumulating DDE residues on their wintering grounds. The remaining five 

species (Kllldeer, Mourning Doves, European Starlings, Western Meadowlarks, 

Belted Kingfishers) are weakly-migratory or residents known to winter in. this 

area (Hubbard 1978). Clark and Krynitsky (1983) summarized a large data base 
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on pesticide levels of various wildlife species in the southwest and concluded 

that wildlife species have been exposed to DDT in New Mexico, Arizona, and 

southern Texas since the 1972 ban. The southern Rio Grande river valley was 

suggested by Clark and Krynitsky to be a heavily contaminated area in New 

Mexico. The source of this DDT is unknown. In addition. White et al. (1983) 

found that DDE residues Increased significantly in shorebirds after they 

arrived on the south Texas coast from their breeding grounds. This study 

demonstrates that aquatic areas near agricultural lands on the south Texas 

coast may still be a potential threat to waterblrds eight years after the DDT 

ban (data were collected in 1980). Aquatic areas near agricultural lands in 

southern New Mexico may also be a source of DDT conteunination for the species 

using agricultural habitat sites, e.g., European Starling, Mourning Dove, and 

Western Meadowlark, and aquatic habitat sites, e.g., Kllldeer and Belted 

Kingfisher. 

Local Illegal useage of DDT is probably not the source of the DDE resi

dues in the resident and weakly-migratory species on the GMSA. DDT and DDD 

were rarely detected in our samples which suggests little recent input of DDT 

into the local environment. These species may be wintering in DDT contaminated 

areas in southern New Mexico. More information is needed on the wintering 

areas of these species before the source of this contamination can be iden

tified. 

The creation of new aquatic areas (mill tailings ponds) on the GMSA could 

potentially increase the availability of prey species heavily contaminated 

with DDE and decrease the availability of low-risk prey species through 

removal of the Upland Forest and Pinyon-Junlper Woodland Habitat Sites (77% of 

the acreage at the proposed mill tailings site). The dominant prey species in 

these two sites are predominantly low and moderate-risk prey (Table 4-1 and 

Section 3.0). However, of the 12 high-risk species in this study, three 

species (Kllldeer, Willet, and Water Pipit) were only encountered near Moly

corp's existing mill tailings ponds, and two species (Violet-green Swallow and 

Cliff Swallow) were encountered in large flocks foraging over or near the 

ponds (Section 3.0). Large flocks of Cliff Swallows were also encountered in 

the Riparian Habitat along with the Belted Kingfisher and Brewer's Blackbird 

(Section 3.0). Belted Kingfishers could potentially occur near any aquatic 
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habitat although none were observed near the existing mill tailings ponds. 

Sizable populations of Brewer's Blackbirds were observed in the disturbed 

habitats adjacent to the ponds. The European Starling was encountered in small 

numbers in disturbed habitats throughout the Q4SA. The Say's Phoebe, Western 

Meadowlark, and Vesper Sparrow were common in the lower elevation habitat 

types throughout the study area (including the tailings ponds), but were 

uncommon or absent in the Upland Forest and Pinyon-Junlper Woodland Habitat 

Sites (Section 3.0). 

Based on the results of this study, we conclude that the Peregrine Fal

cons utilizing the GMSA and similar sites in northern New Mexico are faced 

with a potential source of DDE contamination that could-affect their' repro

ductive success. The source of the DDE contamination is unknown but it may be 

from wintering areas in agricultural and aquatic habitats in southern New 

Mexico as well as from wintering areas in Latin America. The development of 

new mill tailings ponds on the Q^A could potentially Increase this threat to 

their reproductive success by providing additional acres of habitat that 

attracts concentrations of highly contaminated prey such as migrant shorebirds 

and swallows. 
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5.0 MANAGEMENT RECOMMENDATIONS 

The (3/\Sk, because of the variety of habitat sites it contains, supports 

an abundant and diverse breeding and transient avifauna. During the fall of 

1984 and the spring of 1985, 133 species were recorded on the GMSA (Table 3-

1). Of these 133 species, 55 (42%) were documented as breeding species. GMSA 

habitat sites appear to support substantial and diverse breeding populations 

of birds (Table 3-19). The estimated breeding bird density for the GMSA 

during 1985 is 23,048 pairs. The estimated populaton densities for each 

habitat site within the ̂ SA are: 

- Pinyon-Junlper Woodland - 9,149 pairs, 

- Sagebrush/Grassland - 5,006 pairs, 

- Upland Forest - 3,139 pairs, 

- Canyon Slopes,- 2,745 pairs, 

- Wooded Canyon Benches - 2,602 pairs, 

- Riparian - 260 pairs, and 

- Agricultural Land - 147 pairs. 

Of these 23,000 pairs, approximately 20% (5,000) (Table 3-21) are species 

that are known to be utilized by Peregrine Falcons (Enderson et al. 1982). 

These 10,000 birds plus those species whose populations could not be estimated 

by spot-mapping techniques, e.g., Jays, swallows, swifts, and the offspring of 

all these birds, provide a substiantial prey base for local Peregrine Falcons. 

Although the actual availability of the individual prey species is unknown and 

probably highly variable, and the amount of foraging time spent by local 

Peregrine Falcons on the (M5k is unknown, the GASk appears to support a prey 

population that is more than adequate in size to support the local breeding 

Peregrine Falcons. 

However, there are three land management practices that could potentially 

occur in the GMSA that would reduce the local avian breeding population and 

consequently lower prey availability for local breeding Peregrine Falcons. 

The first practice is intensive fuelwood removal from the Pinyon-Junlper 

Woodland Habitat Site. Although avian density data were not collected in 

woodlands subjected to intensive timber management practices, the effect of 

canopy removal in the G^A on avian nesting populations can be predicted based 
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on the results of a study by O'Meara et al. (1981). They compared avian 

breeding populations in 8- and 15-year old chained areas with unchained wood

lands in northwestern Colorado. Their data Indicate complete canopy removal 

of woodland habitat via chaining results in an avian community with 60-70% 

fewer species, and 60% fewer individuals. Although canopy removal through 

intensive fuelwood sales in woodland habitat does not remove as much vegeta

tion as chaining, both techniques remove the overstory. Overstory removal 

changes the structural diversity and microclimate of a site which will effect 

avian diversity and density. We predict that canopy removal on the (S^Sk will 

reduce avian breeding densities by 50-60% within the treatment areas. Based 

on the 1985 density estimate for the Pinyon-Junlper Woodland Habitat on the 

GMSA, this will reduce the woodland breeding population by 180-200 pairs/km^ 

of treated woodland. 

The second potential forest management practice of concern is logging of 

commercial trees, Ponderosa Pine and Douglas Fir, from the Upland Forest 

Habitat Site. As discussed in Section 2.0, Guadalupe Mountain apparently does 

not attain climatic and edaphic conditions necessary for a true mixed conifer 

forest. Yet the large pines and firs that do occur in this site are a very 

important structural component in the nesting habitat of breeding birds. They 

provide an additional feeding and nesting stratum to the avian community. 

This habitat site supported the second highest population density (500 

pairs/km^) and also ranked second in species diversity (H » 2.79) of the seven 

study area habitat sites. Commercial size trees are at low density in the 

Upland Forest, yet their removal could noticeably decrease the numbers and 

diversity of the breeding bird populations. Further, birds breeding in this 

site are generally among the least contaminated by pesticides (Section 4.0). 

Therefore, removal of commercial trees could, by decreasing upland forest 

birds, make local Peregrine Falcons more dependent upon more contaminated prey 

species from other habitat sites (see below). 

The third land management practice of concern . is the proposed mill 

tailings site which is predicted to remove 1,320 acres of existing vegetaton 

(USDI-BLM 1983). The affected habitat sites are approximately 895 acres of 

Pinyon-Junlper Woodland, 300 acres of Sagebrush/Grassland, and 125 acres of 

Upland Forest. Based on the density estimates for these habitat sites in the 
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c GMSA, the development of the proposed mill tailings site will remove nesting 

habitat for 1,820 breeding pairs (8% of the total nesting population on the 

GMSA). If this is done in conjunction with Pinyon-Junlper Woodland fuelwood 

removal and commercial logging of the Upland Forest Habitat Site, avian 

breeding densities in the forested habitats could be reduced significantly. 

Reclamation of the mill tailings sites will provide avian nesting habitat 

and mitigate some of the impact of habitat removal on avian populations. 

However, the reclaimed sites (as represented by the Agricultural Land Grid) 

support fewer species and lower densities than the native communities (Table 

3-19). 

In addition to reducing the quantity of prey available to local Peregrine 

Falcons, the addition of new mill tailings ponds could have a significant 

effect on their reproductive success by creating habitats that attract "poor 

quality" prey. A total of 36 species were associated with the existing mill 

tailings ponds and adjacent disturbed habitats on Molycorp's property (Table 

3-18). These species were predominantly waterfowl (15 species), shorebirds 

(11 species), swallows (5 species), and blackbirds (2 species); many of these 

species have moderate to high levels of DDE contamination. 

Of the 35 potential prey species analyzed for DDE levels in this study, 

16 species had residue levels >1.0 ppm. These species are potential sources 

of DDE contamination for local breeding Peregrine Falcons. Of these 16 

species, four species were only associated with the mill tailings ponds and 

adjacent disturbed habitats (Spotted Sandpiper (1.04 ppm), Kllldeer (13.49 

ppm), Willet (4.74 ppm), and Water Pipit (11.63 ppm). The Violet-green Swallow 

(2.21 ppm) and Cliff Swallow (1.31 ppm) foraged in large flocks over the mill 

tailings ponds. Say's Phoebes (22.01 ppm). Brewer's Blackbirds (%.28 ppm). 

Western Meadowlarks (6.25 ppm), and Vesper Sparrows (2.38 ppm) were common in 

the disturbed areas adjacent to the ponds. Although these four species were 

uncommon to common in the lower elevation habitat types throughout the GMSA, 

they were rare to absent in the Upland Forest and Pinyon-Junlper Woodland 

Habitat Sites, which comprise 77% of the acreage of the proposed mill tailings 

site. 

5-3 



e 

c 

Additional shorebird species were recorded using the mill tailings ponds 

during the study. Migrant shorebirds are common prey for Peregrines during 

migration, courtship, egg laying, and incubation. As indicated by the Klll

deer, Willets, and Spotted Sandpipers sampled in this study, and the results 

of other studies on OCL residue levels in migrant shorebirds (Section 4.0), 

all of the shorebirds utilizing the mill tailings ponds also represent a 

potential source of DDE contamination for the local Peregrine Falcons. The 

development of new mill tailings ponds on the GMSA is a potential negative 

impact to the reproductive success of the local Peregrine Falcons because it 

creates additional acreage of habitat sites that attract concentrations of 

prey highly contaminated with DDE such as migrant shorebirds, swallows, and 

blackbirds. 

Based on the results of this study, we recommend: 

- minimal canopy removal of the Pinyon-Junlper Woodland Habitat. We 

recommend thiiming practices if fuelwood harvest is deemed necess

ary on the GMSA and if thinning practices maintain vegetative age 

class diversity; 

- no commercial logging should be planned for the GMSA. The 

Ponderosa Pine and Douglas Fir densities are low on the GMSA, but 

those that are present are Important nesting, foraging, and 

roosting sites for the local avian breeding population; and 

- selecting an alternative site for the proposed mill tailings site 

that is not located within potential hunting territories of nest

ing Peregrine Falcons. If the GMSA is chosen for the mill tail

ings site, reclamation of tailing ponds should proceed as quickly 

as possible to minimize the availability of aquatic and disturbed 

habitats with contaminated prey. 
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Appendix D. Avian species documented by Eagle Environmental, Inc. on the GMSk 
during this study, though not on an avian census grid. 

Relative 
Species Date Habitat Site Abundance Status 

J 

Eared Grebe 
White-faced Ibis 
Green-winged Teal 
Mallard 
Blue-winged Teal 
Cinnamon Teal 
Northern Shoveler 
Gadwall 
American Wigeon 
Redhead 
Ring-necked Duck 
Lesser Scaup 
Hooded Merganser 
Ruddy Duck 
Sharp-shinned Hawk 
Northern Goshawk 

Red-tailed Hawk 
Golden Eagle 

Prairie Falcon 

American Coot 
Seml-palmated Sandpiper 
Kllldeer 
American Avocet 
Greater Yellowlegs 
Willet 
Spotted Sandpiper 
Marbled Godwlt 
Long-billed Dowltcher 
(Common Snipe 
Wilson's Phalarope 
Ring-billed Gull 
Flammulated Owl 
Western Screech Owl 

Burrowing Owl 

Common Poorwlll 

Belted Kingfisher 
Lewis' Woodpecker 

Western Flycatcher 

Eastern Kingbird 

Tree Swallow 

various 
4-25-85 
various 

II 

It 

5-27-85 
various 

•1 

n 
M 

II 

5-27-85 
5-16-85 
various 
9-14-84 
5-09-85 
6-09-85 
various 

It 

5-06-85 

various 
4-26-85 
various 

•I 

5-16-85 
various 

II 

II 

5-09-85 
various 

n 
II 

6-21-85 
9-15-84 

4-25-85 

5-17-85 

various 
4-25-85 

5-28-85 

6-04-85 

various 

Mill 
n 
II 

H 

II 

II 

II 

II 

« 
II 

II 

II 

II 

•I 

Tailings 
It 

tt 

II 

II 

II 

II 

It 

It 

It 

It 

II 

It 

It 

Canyon Slopes 
Upland Forest 

•1 It 

all 
Sagebrush/Grass-

land 
Sagebrush/Grass-

land 
Mlll Tailings 

II 

It 

II 

II 

•1 

II 

II 

II 

II 

It 

It 

II 

It 

tl 

•1 

II 

II 

It 

It 

•1 

It 

II 

Upland Forest 
Pinyon/Juniper 

Woodland 
Sagebrush/Grass-

Piny( 
land 
on/Juiilper 

Woodland 
Riparian 

Agricultural 

Piny( 
Lands 
on/Juniper 

Woodland 
Agricultural 

' 
Mill 

Lands 
Tailings 

U 
U 
C 
SR 
C 
U 
C 
C 
C 
C 
C 
U 
U 
C 
U 
U 

C 
U 

U 

c 
U 
c 
c 
u 
u 
c 
u 
u 
u 
c 
c 
u 

u 

u 
u 

u 

u 
u 

u 
c 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
R 
R 

R 
R 

R 

T 
T 
SR 
T 
T 
T 
SR 
T 
T 
T 
T 
SR 
SR 

SR 

SR 
SR 

R 

R 
SR 

SR 
T 
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Appendix D. (Concluded). 

Species 

Northern Rough-winged Swallow 
Blue-gray Gnatcatcher 

Hermit Thrush 

Northern Mockingbird 

Grace's Warbler 
Hepatic Tanager 

Rose-breasted Grosbeak 
Lesser Goldfinch 

Date 

II 

5-28-85 

various 

4-24-85 

various 
5-29-85 
6-07-85 
5-16-85 
8-23-84 

Habitat Site 

II II 

Pinyon/Juniper 
Woodland 

Pinyon/Juniper 
Woodland 

Sagebrush/Grass
land 

Upland Forest 
Wooded Canyon 

Benches 
Canyon Slopes 
Pinyon/Jimiper 

Woodland 

Relative 
Abundance 

C 
U 

U 

U 
U 
U 

U 

Status 

T 
SR 

SR 

R 
SR 
SR 

SR 

Abundance Categories 

A - species is almost always seen in large numbers. 
C - species is usually seen in numbers in suitable habitat. 
U - species is not often seen but is not out of range. 
R - species is very infrequently seen in the study area or is 

normal range. 
out of 

Status Categories 

R - species is resident in study area year-round. 
SR - species is resident only during summer; often a breeding species. 
T - species only occurs in study area during periods of spring or fall 

migration; or a wandering species. 

^ y 
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SAMPLING PROCEDURE 

Plot Determination 

Boundaries of the overburden piles were delineated on the 6-

5-1991 topographic^ map of the Questa mine site. The overburden 

piles were divided into elevation (4) and aspect categories (6; 

Figure 1, Table 1, 2). The resulting 103 divisions fell into 19 

of the potential 24 elevation/aspect categories (Table 1). 

Table 1. Elevation and aspect categories delineated for the 
Questa mine site. The nuinber inside the cell refers to the 
number of delineated overburden units which are located in the 
particular elevation/aspect category. 

ASPECT/ 

ELEVATION 

Less than 
8,500' 

8,500' -
9,000' 

9,000' -
9,500' 

greater 
than 
9,500' 

N 
315.0 

45.0 

0 

2 

3 

0 

E 
45.0 

112.5 

0 

4 

6 

4 

SE 
112.5 

157.5 

9 

6 

11 

2 

S 
157.5 

202.5 

7 

3 

6 

0 

SW 
202.5 

247.5 

2 

6 

8 

7 

W 
247.5 

315.0 1 

0 

7 

3 

6 

Using land adjacent to the Questa mine site, 10 - 1/20"' 

acre overstory plots and 10 - 1/100"* understory plots were 

surveyed for vegetation analysis in each of the elevation/aspect 

categories present on the overburden piles. Two criteria were 

used to locate sample plots. First, plots were located to 

maximize the diversity of the vegetation surveyed and the second 

criteria was plot accessibility. This type of sampling is not 



Table 2. Map codes for aspect and e l e v a t i o n c a t e g o r i e s . 

Map Code 

IA 

\ IB 

IC 

ID 

IE 

IF 

IG 

IH 

11 

IJ 

IK 

IL 

IM 

IN 

10 

IP 

IQ 

IR 

2A 

' 2B 

2C 

2D 

2E 

2F 

2G 

/ 2H 

21 

2J 

2K 

Elevation 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

1 8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

Aspect 

150 

132 

120 

148 

120 

141 

165 

137 

210 

171 

131 

163 

207 

180 

162 

173 

188 

120 

237 

260 

295 

61 

150 

120 

148 

120 

137 

65 

6 



Table 2 continued. Map codes for aspect and e l eva t ion 
c a t e g o r i e s . 

Map Code 

4L 

4M 

4N 

40 

2P 

2Q 

2R 

2S 

2T 

2U 

2V 

2W 

2X 

2Y 

2Z 

2AA 

2AB 

3A 

38 

3C 

3D 

3E 

3F 

3G 

3H 

31 

3J 

3K 

3L 

Elevation 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500. -

9000-9500 

9000-9500 

9000-9500 

9000-9500 

1 
Aspect 

72 

208 

108 

152 

196 

245 

250 

201 

184 

233 

272 

8 

215 

275 

280 

312 

220 

120 

160 

188 1 
183 1 
215 

177 

128 1 
214 

173 

232 

215 

125 



Table 2 continued. Map codes for aspect and elevation 
categories. 

1 Map Code 

3M 

3N 

30 

3P 

3Q 

3R 

3S 

3T 

3U 

3V 

3W 

3X 

3Y 

3Z 

1 3AA 
3AB 

3AC 

3AD 

II '̂̂^ 
1 3AF 

3AG 

3AH 

1 "̂̂̂  
1 3AJ 

3AK 

4A 

1 4B 

1 ^̂  
1 4D 

Elevation 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

> 9500 

> 9500 

> 9500 

> 9500 

Aspect 

14 

350 

65 

96 

120 

148 

129 

120 

150 

156 

237 

260 

236 

275 

325 

280 

228 

188 

135 

136 

215 

95 

92 

66 

92 

215 

128 

215 

86 



Table 2 continued. Map codes for aspect and elevation 
categories. 

Map Code 

4E 

4F 

4G 

4H 

41 

4J 

4K 

4L 

4M 

4N 

40 

4P 

4Q 

4R 

4S 

Elevation 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

> 9500 

Aspect 

92 , 

66 

92 

150 

260 

296 

241 

248 

237 

305 

278 

230 

214 

258 

225 



to be considered systematic and unbiased and therefore the data 

presented in this report should not be used to imply abundance of 

plant species or habitat types in the area of the Questa mine 

site. The plot locations are illustrated in Figuipe 2. 

Seven plots were surveyed along a drainage beneath a 

hydrothermal scar approximately 3 miles north of the mine site. 

Ten additional plots were also taken along the west side of the 

tailings pond near the town of Questa, NM. These plots were 

located from immediately below the dam, north to above the 

tailings pond area. 

Plot Procedure 

At each plot a 1/20"* acre, circular plot (52.6 ft. 

diameter) was delineated for overstory plant sampling. Tree 

species and diameter at 4.5 ft. were recorded for all trees in 

the plot with a dicuneter at 4.5 ft. greater than 3/4 in. 

Diameters were measured using either a diameter tape or a 

biltmore cruising stick and recorded to the nearest inch. All 

trees less than 3/4 in. diameter at 4.5 ft. were recoâ ded as 

overstory regeneration by species. 

At each plot, a 1/100"" acre circular plot (23.6 ft. 

diameter) was delineated for understory (shrub, forb and grass) 

presence and abundance. Visual estimations of percent ground 

cover, and percent coverage for each species present were made to 

the nearest 5%. Overstory tree species were not included in this 

portion of the survey. Some species, such as willow, oak. 



mountain mahogany may be included in both overstory and 

understory categories. 

Species were either identified in the field or samples taken 

and identified at a later time. (S^e references cited for plant 

identification texts used during this process). Due to the 

timing of the survey 10/9-11/94, and 11/2-8/94 some plants were 

only identified as to genus. This is due to the lack of leaf 

and/or floral parts used to identify at the species level. In 

addition, some species are tentatively identified based on plant 

material available. Many forbs were not identified because of 

lack of floral parts. On some plots, ground cover estimates on 

the 1/100"" acre plots were not made because of snow cover, 

however when possible, plant samples were taken. 

RESULTS 

Data is presented in several tabular forms for ease of 

indexing and presentation as well as a brief narrative. 

Tabular Information i 

The following tables provide summary plot information in 

several formats. Tables 3 through 22 and Tables 30 and 31 report 

information regarding overstory vegetation. Tables 24 through 29 

and Table 32 report information regarding understory vegetation. 

For both overstory and understory vegetation two types of 

information are provided in the tables. First, is the frequency 

of occurrence of a given plant species, and second the range in 

relative abundance observed of the species. Some tables contain 

the same data; however, the format in which the data is presented 

10 



is somewhat different. For instance, TeUsle 3 contains the same 

information which can be found in Tables 6, 9, 12, and 15. Thus 

allowing the data to be sorted by plant species or by site 

category. This should simplify use of the information. 

Tables 3 through 20 present information on the frequency 

(number of plots a species occurred) of overstory species. 

Tables 23 and 24 present information regarding the range in 

abundance of understory species types (grass, forb, and shrub). 

Tables 25 through 29 report information on the frecjuency (number 

of plots a species occurred) of understory species. 

Finally, Table 30 contains information pertaining to the 

occurrence of overstory species occurring along the drainage 

beneath the hydrothermal scar. Table 31 contains Information on 

the presence of overstory species at the tailings pond site. 

Table 32 contains information regarding understory species 

presence at the tailings pond site. 

Narrative 

Throughout all aspect and elevation categories several 

trends were apparent. First, was the presence of rocky sites 

void of all vegetation. In some, but not all, aspect elevation 

categories plots were put in on these areas. The lack of placing 

a plot on such an area does not imply there are no such areas in 

those aspect and elevation categories. Second, there was a 

pronounced lack of understory vegetation on sites under the 

influence, (either located on or immediately beneath), of 

hydrothermal scars. It is also interesting to note that no Abies 

concolor existed on these sites. Finally, regarding the 

11 



overstory coniferous species. The presence or evidence of 

previous presence of many pests occur throughout the study area. 

Pinus flexilis. P. edulis, Juniperus scopulorum and Abies 

concolor are the only species present not currently influenced by 

pests. 

Lastly, it is recommended that a series of less intensive 

surveys be conducted at several times throughout the growing 

season to further add to the species list, especially those 

annual and perennial species which were not identifiable at the 

time of these surveys. 
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Table 3. Overstory species present by elevation and aspect class. Represents only 
overstory species without regeneration. Number represents number of plots species occurs 
out of 10 plots. 

Elevation 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

>9500 

>9500 

>9500 

>9500 
' Eleven p 

Aspect 

SW 

s 
SE 

SW 

S 

SE 

N 

E 

W 

SW 

S 

SE 

N** 

E-. 

W 

SW 

SE 

E 

W 
lots wert 

SWP^ 

5 

1 

1 

3 

3 

5 

4 

7 

1 

3 

8 

2 

5 

7 

7 

6 

2 
i samp] 

PP 

5 

5 

1 

1 

4 

1 

3 

6 

2 

5 

4 

4 

6 

3 

4 

2 

4 

3 
.ed at 

PIN 

7 

6 

4 

7 

2 

4 

4 

3 

2 

5 

4 

1 

1 

this 

DF 

5 

3 

4 

4 

6 

8 

5 

9 

8 

5 

2 

9 

7 

7 

7 

5 

9 

9 
elevc 

WF 

8 

3 

2 

5 

3 

2 

10 

5 

7 

6 

3 

2 

11 

7 

8 

7 

3 

3 

10 
ition/ 

ES 

1 

aspec 

JUN 

4 

6 

6 

9 

4 

4 

4 

4 

3 

5 

6 

1 

3 

4 

8 

1 
«,• 

ASP 

1 

1 

2 

3 

1 

RMM 

1 

1 

1 

1 

CT 

1 

1 

WI 

1 

1 

1 

1 

OK 

4 

4 

5 

3 

3 

1 

1 

1 

1 

4 

MM 

3 

4 

2 

2 

1 

1 

2 

1 

1 

2 

. 1 

Nine plots were sampled at this elevation/aspect. 
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^Abbreviations as follows: SWP - Southwestern white pine (Plnus flexilis) 
PP - Ponderosa pine (P. ponderosa) 
PIN - Pifion pine (P. edulis) 
DF - Douglas fir (Pseudotsuga menzlesil) 
WF - White fir (Abies concolor) 
ES - Engelmann spruce (Plcea enqelmannil) 
JUN - Rocky Mountain juniper (Juniperus scopulorum) 
ASP - Aspen (Populus tremuloldes) 
RMM - Rocky Mountain maple (Acer qlabrum) 
CT - Narrow leaf cottonwood (Populus angustifolia) 
WL - Willow (Salix spp.) 
OK - Oak (Quercus gambelii) 
MM - Mountain mahogany (Cercocarpus ledlfolius) 
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Table 4. Overstory species present by elevation and aspect class. Represents overstory 
species and regeneration. Number represents number of plots species occurs out of 10 
plots. 

Elevation 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

>9500 

>9500 

>9500 

>9500 

Aspect 

SW 

s 
SE 

SW 

S 

SE 

N 

E 

W 

SW 

S 

SE 

N 

E 

W 

SW 

SE 

E 

W 

SWP^ 

5 

1 

1 

2 

6 

4 

7 

5 

9 

2 

5 

10 

4 

5 

8 

8 

8 

2 

PP 

5 

5 

1 

1 

6 

2 

5 

7 

2 

5 

4 

3 

6 

3 

4 

4 

5 

3 

PIN 

8 

6 

DF 

5 

3 

4 

6 

7 

8 

7 

9 

8 

5 

2 

11 

7 

8 

9 

6 

10 

9 

WF 

8 

3 

3 

5 

4 

2 

10 

5 

7 

7 

5 

3 

11 

7 

9 

8 

6 

9 

10 

ES 

1 

JUN 

4 

6 

6 

9 

2 

5 

6 

5 

4 

4 

6 

9 

3 

5 

4 

9 

3 

2 

2 

ASP 

1 

1 

4 

7 

1 

RMM 

1 

1 

1 

1 

CT 

2 

1 

WI 

1 

1 

2 

2 

OK 

4 

4 

5 

3 

3 

1 

1 

1 

1 

6 

MM 

3 

4 

2 

2 

1 

1 

2 

1 

1 

4 

1 

15 



Table 5. Overstory species present by elevation and aspect class. Represents only 
overstory species regeneration. Number represents number of plots species occurs out of 
10 plots. 

Elevation 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

>9500 

>9500 

>9500 

>9500 

Aspect 

SW 

S 

SE 

SW 

S 

SE 

N 

E 

W 

SW 

S 

SE 

N 

E 

W 

-SW 

SE 

E 

W 

SWP^ 

4 

1 

2 

4 

1 

4 

2 

4 

1 

3 

8 

3 

3 

6 

3 

6 

1 

PP 

2 

1 

5 

1 

3 

3 

1 

1 

2 

1 

PIN 

6 

3 

1 

5 

3 

3 

1 

3 

2 

2 

4 

3 

1 

5 

3 

DF 

2 

1 

1 

5 

2 

6 

4 

.4 

3 

1 

9 

6 

7 

7 

6 

10 

7 

WF 

2 

1 

3 

2 

1 

9 

2 

3 

1 

3 

2 

8 

2 

7 

4 

4 

9 

8 

ES JUN 

1 

4 

3 

2 

2 

4 

4 

4 

2 

4 

7 

2 

5 

4 

1 

3 

2 

1 

ASP 

2 

1 

4 

7 

1 

RMM 

1 

CT 

1 

WI 

1 

— 

OK 

-

MM 

16 



Table 6. Overstory species present in plots. Represents only 
overstory trees. Number is number of plots species occurs oat of 
10 plots. 

Elevation: 8,000 to 8,500 ft. 

ll 
Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. enalemannii 

J. scopulorum 

P. tremuloides 

A. olabrura 

P. angustifolia 

Salix SPP. 

0. gambelii 

C. ledlfolius 

Aspect: 
Southwest 

5 

5 

7 

5 

8 

4 

4 

3 

1 
Aspect: South 

1 

5 

6 

3 

3 

6 

4 

4 

Aspect: 
Southeast i 

1 

1 

4 

2 

9 

3 

2 

17 



Table 7. Overstory species and regeneration present in plots. 
Number is number of plots species occurs out of 10 plots. 

Elevation: 8,000 to 8,500 ft. 

Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. englemannii 

J. scopulorum 

P. tremuloides 

A. olabrum 

P. angustifolia 

Salix spp. 

0. oambelii 

C. ledlfolius 

Aspect: 
Southwest 

5 

5 

8 

5 

8 

4 

4 

3 

Aspect: South 

1 

5 

6 

3 

3 

6 

4 

4 

Aspect: 
Southeast 

1 

1 

4 

3 

6 

s 
2 1 

18 



Table 8. Overstory species regeneration present in plots 
Number is number of plots species occurs out of 10 plots. 

Elevation: 8,000 to 8,500 ft. 

1 
Species ] 

' P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. enalemannii 

J. scopulor\im 

P. tremuloides 

1 A. alabrum 

P. anciustifolia 

Salix spp. 

0. aambelii 

C. ledlfolius 

Aspect: 
Southwest 

4 

2 

6 

2 

2 

1 

' 

Aspect: South 

1 

3 

1 

4 

Aspect: 
1 Southeast 

1 
1 

1 

. 

1 
1 

19 



Table 9. Overstory species present in p l o t s . Represents only 
overs tory t r e e s p r e s e n t . Number i s number of p l o t s species 
occurs out of 10 p l o t s . 

Elevat ion: 8,500 t o 9,000 f t . 

r 
1 Species 

1 P. flexilis 

1 P. ponderosa 

1 P. edulis 

P. menziesii 

A. concolor 

P^ 
englemannii 

1 '̂• scopulorum 

tremuloides 

A. olabrum 

1 angustifolia 

1 Salix spp. 

1 0. aambelii 

1— 
1ledlfolius 

Aspect 
SW 

1 

7 

4 

5 

9 

3 

2 

Aspect 
Sonth 

3 

4 

2 

4 

3 

1 

3 

Aspect 
SE 

3 

1 

4 

6 

2 

4 

1 

1 

Aspect 
North 

5 

3 

8 

10 

4 

1 

Aspect 
East 

4 

6 

4 

5 

5 

1 

4 

1 

Aspect 
west 

7 

2 

3 

9 

7 

4 

20 



Table 10. Overstory species and regeneration present in plots. 
Number is number of plots species occurs out of 10 plots. 

Elevation: 8,500 to 9,000 ft. 

Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. 
englemannii 

J. 
scopulorum 

P. 
tremuloides 

A. alabrum 

P. 
anorustifolia 

Salix SPP. 

0. aambelii 

C. 
ledlfolius 

Aspect 
SW 

2 

1 

7 

4 

5 

9 

3 

2 

Aspect 
South 

6 

6 

4 

6 

4 

2 

2 

3 

Aspect 
SE 

4 

2 

4 

7 

2 

5 

1 

1 

Aspect 
North 

7 

5 

1 

8 

10 

6 

1 

Aspect 
East 

5 

7 

5 

7 

5 

1 

5 

1 

Aspect 
West 

9 

2 

3 

9 

7 

. 

4 j 

21 



Table 11. Overstory species regeneration present in plots. 
Number is number of plots species occurs out of 10 plots. 

Elevation: 8,500 to 9,000 ft. 

Species 

P. flexilis 

P. ponderosa 

1 P. edulis 

P. menziesii 

A. concolor 

P. 
enolemannii 

J. 
scopulorum 

P^ 
tremuloides 

A. alabrum 

P^ 
angustifolia 

Salix SPP. 

0. gambelii 

C^ 
ledlfolius 

Aspect 
SW 

2 

1 

5 

1 

3 

3 

Aspect 
South 

4 

5 

3 

5 

2 

2 

1 

Aspect 
SE 

1 

1 

3 

2 

1 

2 

Aspect 
North 

4 

3 

1 

6 

9 

4 

Aspect 
East 

2 

3 

3 

4 

2 

4 

Aspect 
West 

4 

2 

4 

3 

4 

1 1 

22 



Table 12. Overstory species present in plots. Represents only 
overstory trees present. Number is number of plots species 
occurs out of 10 plots. 

Elevation: 9,000 to 9,500 ft. 

1 Species 

1 P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. 
englemannii 

scopulorum 

Pj. 

tremuloides 

A. glabrum 

P. 
angustifolia 

Salix spp. 

0. aambelii 

Ci 
ledlfolius 

Aspect 
SW 

1 

5 

2 

8 

6 

3 

1 

1 

Aspect 
South 

3 

4 

5 

5 

3 

5 

1 

1 

Aspect 
SE 

4 

4 

2 

2 

6 

1 

2 

Aspect 
North 

8 

6 

9 

11 

1 

1 

1 

1 

Aspect 
East 

2 

3 

1 

7 

7 

3 

1 — T — n 
Aspect 
West 
5 

4 

1 

7 

8 

4 

1 

1 

1 

1 

23 



Table 13. Overstory species and regeneration present in plots. 
Number is number of plots species occurs out of 10 plots. 

Elevation: 9,000 to 9,500 ft. 

Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. 
englemannii 

J. 
scopulorum 

P. 
tremuloides 

A. glabrum 

P. 
angustifolia 

Salix spp. 

0. aambelii 

C. 
ledlfolius 

Aspect 
SW 

2 

5 

3 

8 

7 

4 

1 

1 

Aspect 
South 

5 

4 

7 

5 

5 

6 

1 

1 

Aspect 
SE 

3 

7 

2 

3 

9 

1 

2 

Aspect 
North 

10 

6 

11 

11 

3 

1 

1 

1 

Aspect 
East 

4 

3 

1 

7 

7 

5 

Aspect 
West 

5 

4 

1 

8 

9 

4 

1 

1 

. 

1 

1 

24 



Table 14. Overstory species regeneration present in plots. 
Number is number of plots species occurs out of 10 plots. 

Elevation: 9,000 to 9,500 ft. 

Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

Pi 
enalemannii 

Ji 
scopulorum 

P. 
tremuloides 

A. alabrum 

P. 
anaustifolia 

Salix spp. 

0. aambelii 

C. 
ledlfolius 

Aspect 
SW 

1 

2 

3 

1 

2 

Aspect 
South 

3 

1 

4 

1 

3 

4 

Aspect 
SE 

3 

2 

7 

Aspect 
North 

8 

9 

8 

2 

2 

Aspect 
East 

3 

1 

1 

6 

2 

5 

Aspect 
West 

3 

7 

7 

4 

1 

1 

1 

25 



Table 15. Overstory species present in plots. Represents only 
overstory trees present. Number is number of plots species 
occurs out of 10 plots. 

Elevation: >9,500 ft. 

Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. enalemannii 

J. scopulorum 

P. tremuloides 

A. alabrum 

P. anaustifolia 

Salix spp. 

0. aambelii 

C. ledlfolius 

1 
Aspect: 
Southwest 7 

7 

7 

8 

1 

Aspect: 
Southeast 

7 

2 

5 

3 

2 

1 

4 

2 

Aspect: 
East 

6 

4 

9 

3 

3 

1 

1 

Aspect: 
West 

2 

3 

9 

10 

1 

1 

26 



Table 16. Overstory species and regeneration present in plots 
Number is number of plots species occurs out of 10 plots. 

Elevation: >9,500 ft. 

Speckles 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. enalemannii 

J. scopulorum 

P. tremuloides 

A. alabrum 

P. anaustifolia 

Salix SPP. 

0. aambelii 

1 C. ledlfolius 

Aspect: 
Southwest 

8 

4 

9 

8 

9 

1 

Aspect: 
Southeast 

8 

4 

4 

6 

6 

3 

4 

2 

6 

4 

Aspect: 
East 

8 

5 

10 

9 

2 

7 

2 

1 

Aspect: 
West 

2 

3 

9 

10 

2 

1 

27 



Table 17. Overstory species regeneration present in plots. 
Number is number of plots species occurs out of 10 plots. 

Elevation: >9,500 ft. 

Species 

P. flexilis 

P. ponderosa 

P. edulis 

P. menziesii 

A. concolor 

P. enalemannii 

J. scopulorum 

P. tremuloides 

A. alabrum 

P. anaustifolia 

Salix sop. 

0. aambelii 

C. ledlfolius 

Aspect: 
Southwest 

6 

5 

7 

4 

1 

Aspect: 
Southeast 

3 

2 

3 

6 

4 

3 

4 

Aspect: 
East 

6 

10 

9 

2 

7 

Aspect: 
West 

1 

1 

7 

8 

1 

1 

28 



Table 18. Overstory species present by elevation class. 
Represents only overstory trees. 

Species 

P. flexilis 

P. flexilis 

P. flexilis 

P. flexilis 

P. ponderosa 

P. ponderosa 

P. ponderosa 

P. ponderosa 

P. edulis 

P. edulis 

P. edulis 

P. menziesii 

P. menziesii 

P. menziesii 

P. menziesii 

A. concolor 

A. concolor 

A. concolor 

A. concolor 

P. enalemannii 

J. scopulorum 

J. scopulorum 

J. scopulorum 

J. scopulorum 

P. tremuloides 

P. tremuloides 

A. olabrtim 

A. alabnim 

Elevation 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8500-9000 

8000-8500 

8500-9000 

9000-9500 

> 9500 

9000-9500 

> 9500 

8500-9000 

9000-9500 

Aspects Present 

SW, S, SE 

S, SE, N, E, W 

SW, S, N, E, W 

SW, SE, E, W 

SW, S, SE 

SW, S, SE, N, E, W 

SW, S, SE, N, E, W 

SE, E, W 

SW, S, SE 

SW/ S/ S£/ £/ W 

SW/ S/ SE/ E/ W 

SW, S 

SW, S, SE, N, E, W 

SW, S, SE, N, E, W 

SW / S£/ E/ W 

SW, S, SE 

SW, S, SE, N, E, W 

SW, S, SE, N, E, W 

SW f SCf / £ / W 

E 

SW, S, SE 

SW, SE, N, E, W 

SW, S, SE, N, E, W 

SW, W 

N, W 

SE, E, W 

N 1 
S, N, W 
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Table 18. Continued. 

Species 

P. anaustifolia 

Salix spp. 

Salix spp. 

0. aambelii 

0. aambelii 

0- aambelii 

0. aambelii 

C. ledlfolius 

C. ledlfolius 

C. ledlfolius 

C. ledlfolius 

Elevation 

8500-9000 

9000-9500 

> 9500 « 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

Aspects Present | 

S, E 

N, W 

SE, E 

SW, S, SE 

SW / S/ SE/ 

SW, S, SE I 

SE 

SW, S, SE 

SW, SE 

SW, SE, W 

SW, SE, E 
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Table 19. Overstory species present by elevation class. 
Represents both overstory trees and regeneration. 

Species 

P. flexilis 

P. flexilis 

P. flexilis 

P. flexilis 

P. ponderosa 

P. ponderosa 

P. ponderosa 

P. ponderosa 

P. edulis 

P. edulis 

P. edulis 

P. edulis 

P. menziesii 

P. menziesii 

P. menziesii 

P. menziesii 

A. concolor 

A. concolor 

A. concolor 

A. concolor 

P. enalemannii 

J. scopulorum 

J. scopulorum 

J. scopulorum 

J. scopulorum 

P. tremuloides 

P. tremuloides 

A. alabrum 

A. alabrum 

Elevation 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8500-9000 

8000-8500 

8500-9000 

9000-9500 

> 9500 

9000-9500 

> 9500 

8500-9000 

9000-9500 

Aspects Present 

SW, S, pE 

SW, S, SE, N, E, W 

SW, S, N, E, W 

SW, SE, E, W 

SW, S, SE 

SW, S, SE, N, E, W 

SW, S, SE, N, E, W 

SE, E, W 

SW, S, SE 

SW, S, SE, N, E, W 

SW, S, SE, E, W 

SW, SE 

SW, S 

SW, S, SE, N, E, W 

SW, S, N, E, W 

SW, SE, £, W 

SW, S, SE 

SW, S, SE, N, E, W 

SW, S, SE, N, E, W 

SW/ SE/ E/ W 

E 

SW, S, SE 

SW, S, SE, N, E, W 

SW, S, SE, N, E, W 

^ W f OC« / . Cl / w 

N, W 

SE, E, W 

N 1 
S, N, W 
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Table 19. Continued. 

Species 

P. anaustifolia 

Salix spp. 

Salix spp. 

0. aambelii 

0. aambelii 

0. aambelii 

0. aambelii 

C. ledlfolius 

C. ledlfolius 

C. ledlfolius 

C. ledlfolius 

Elevation 

8500-9000 

9000-9500 

> 9500 ' 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

Aspects Present 

S, E 

N, W 

SE, E 

SW, S, SE 

SW / S/ SE/ 

SW, S, SE 1 

SE 1 
SW, S, SE 1 

SW, SE 1 

SW, SE, W 1 

SW, SE, E 1 

32 



Table 20. Overstory species regeneration present by elevation 
class. 

Species 

P. flexilis , 
1 

P. flexilis 

P. flexilis 

P. flexilis 

P. ponderosa 

P. ponderosa 

P. ponderosa 

P. ponderosa 

P. edulis 

P. edulis 

P. edulis 

P. edulis 

P. menziesii 

P. menziesii 

P. menziesii 

P. menziesii 

1 A. concolor 

1 A. concolor 

\ A. concolor 

1 A. concolor 

J. scopulorum 

1 J. scopulorum 

1 J. scopulorum 

1 J. scopulorum 

g P. tremuloides , 

1 P. tremuloides 

J A. alabrum 

P. anaustifolia 

Salix spp. 

Elevation 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

8000-8500 

8500-9000 

9000-9500 

> 9500 

9000-9500 

> 9500 

9000-9500 

8500-9000 

9000-9500 

Aspects Present 

S W , s II 
SW, S, SE, 

SW, S, N, 

SW, SE, E, 

N, E, W 

E, W 

W 

SW 

SW, S, SE, N, E 

S, E 

SE, W 

SW, S, SE 

^*V/ w/ Ow/ 

SW, S, SE, 

N, E, W 

E 

SW, SE 

SW, S 

SW/ S/ SE/ 

SW/ S/ SE/ 

SW/ SE/ E/ 

N, E, W 1 
N, E, W 

W 

SW, SE 

SW, o, D^, 

SW, S, SE, 

SW, S£, E, 

N, E, W 

N, E, W 

W 

SW, s 

SW, S, SE, 

SW, S, Sc, 

N, E, W 

N, E, W 1 
SW,SE, E, W 

N, W 

SE, E, W 

W 

S 

w 1 
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Tables 21 and 22 were dropped from the report. 
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Table 23. Understory ground cover including range of percent 
ground cover and number of shrubs, grasses and forbs species 
present. 

Elevation 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

1 8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

> 9500 

> 9500 

> 9500 

> 9500 
Most of pic 

Aspect 

SW 

s 
SE 

SW 

S 

SE 

N 

E 

W 

SW 

S 

SE 

N 

E 

W 

SW 

SE 

E 

W 
>ts in th 

Remge of 
cover (%) 

< 5-40 

5-30 

< 5-50 

10-90 

0-50 

0-50 

< 10-10* 

0-40 

0-30 

< 10-60 

5-50 

< 5-80 

10-40* 

10-85 

10-50 

10-45 

5-70 

1-30 

10-70 
is category 

No. of 
spp. 

13 

12 

18 

17 

14 

16 

12 

13 

14 

18 

19 

23 

16 

20 

19 

19 

18 

15 

19 
were toe 

No. of 
shrub 
spp. 

6 

4 

10 

7 

5 

7 

6 

6 

6 

8 

8 

7 

8 

8 

10 

8 

8 

8 

8 
} snow cc 

No. of 
grass 
spp. 

4 

3 

4 

5 

4 

4 

3 

6 

5 

5 

7 

9 

5 

7 

5 

7 

5 

4 

4 
vered to 

No. of 
forb 
spp. 

3 

5 

4 

5 

5 

5 

3 

1 

3 

5 

4 

7 

3 

5 

4 

4 1 
5 

3 

7 

determine percent ground cover. 
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Table 24. Range of percent ground cover by cover type, 

Elevation 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

> 9500 

> 9500 

> 9500 

> 9500 

Aspect 

SW 

s 

SE 

SW 

S 

SE 

N 

E 

W 

SW 

S 

SE 

N 

E 

W 

SW 

SE 

E 

W 

Range of % 
shrub cover 

0-100 

0-100 

1-100 

5-100 

0-100 

0-100 

unable to 

0-100 

1-100 

10-95 

10-90 

0-85 

unable to 

10-90 

10-80 

0-70 

5-95 

0-90 

0-40 

Range of % 
grass cover 

0-90 

0-99 

0-90 

2-95 

0-100 

0-50 

determine / 

0-100 

0-100 

5-80 

10-80 

10-95 

determine / 

5-90 

20-90 

0-90 

5-90 

0-95 

45-95 

Range of % 
forb cover 

0-10 

0-10 

0-40 

2-15 1 

0-90 

0-15 1 
snow cover 

0-10 

0-10 

0-80 

0-40 

0-50 

snow cover 

0-10 

0-20 

0-10 

5-50 

0-90 

5-55 
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Table 25. Understory cover types. Number represents number of 
plots type present out of 10 plots. 

: ::= 
Elevation 

8000-8500 

8000-8500 

8000-8500 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

8500-9000 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

9000-9500 

> 9500 

> 9500 

> 9500 

> 9500 

Aspect 

SW 

s 

SE 

SW 

S 

SE 

N 

E 

W 

SW 

S 

SE 

N 

E 

W 

SW 

SE 

E 

W 

No. plots 
w/ shrtibs 

9 

9 

10 

10 

8 

8 

10 

6 

4 

10 

10 

8 

9 

9 

10 

9 

10 

9 

8 

No. plots w/ 
grasses 

9 

6 

7 

10 

8 

6 

7 

8 

6 

10 

10 

10 

4 

9 

10 

9 

10 

5 

10 

No. plots 
w./ forbs 

4 

7 

7 

10 

6 

6 

4 

2 

4 

7 

9 

9 

2 

6 

6 

8 

10 

9 

10 
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Table 26. Understory species list by aspect. 
Elevation: 8,000-8,500 ft. 

Species 

Cercocarpus ledlfolius 

0. aambelii 

Chrvsothamnus 
nauseosus 

Holodlscus dumosus 

Philadelphus 
microphvllus 

Ribes spp. 

Artemsia spinescens 

A. tridentata 

Jamesia americana 

Berberis spp. 

Rhus trilobata 

Bromus carinatus 

Vulpia octoflora 

Sitanion hvstrix 

Muhlenberaia montana 

Bouteloua aracilis 

Koeleria pvramidata 

Eriaoneum umbellatum 

Artemesia friaida 

Opuntia 

Yucca spp. 

Veraascum thapsus 

Foresteria neomexicana 

Mint 

Aspect: SW 

5 

6 

4 

1 

2 

1 

1 

6 

2 

3 

2 

1 

1 

Aspect: S 

6 

6 

2 

2 

3 

3 

1 

4 

2 

2 

1 

1 

Aspect: SE 

' 4 

6 

1 

1 

2 1 

2 1 
2 

1 

1 

2 1 
1 1 

2 1 
6 

1 
6 ' 1 
4 1 
1 1 
3 

1 
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Table 27. Understory species list by 
Elevation: 8,500-9,000 ft. 

Species 

Cercocarpus ledlfolius 

0. aambelii 

Philadelphus 
1 microohvllus 

Ribes spp. 

Holodlscus dumosus 

Rubus idaeus 

Foresteria neomexicana 

Svmphorlcarpos spp. 

Chrvsothamnus nauseosus 

Juniperus communis 

Rosa spp. 

Muhlenberaia montana 

Bouteloua aracilis 

Bromus carinatus 

Sitanion hvstrix 

Koeleria pvramidata 

Sporobolus crvptandrus 

Oryzopsis hvmenoides 

Hordeum iubatum 

Berberis repens 

Yucca spp. 

Eriaoneum umbellatum 

Artemesia friaida 

Opuntia 

Arctostaphvlos uva-ursi 

Cirsium spp. 

Veraascum thapsus 

Clematis psuedoalpina 

Achillea millefolium 

Asp. 
SW 

8 

6 

2 

7 

3 

1 

1 

9 

1 

1 

1 

2 

4 

8 

8 

1 

1 

Asp. 
S 

2 

3 

2 

1 

2 

4 

4 

1 

1 

1 

2 

3 

2 

2 

aspect 

Asp. 
SE 

7 \ 

4 

1 

3 

2 

1 

1 

4 

3 

3 

1 

1 

3 

2 

4 

1 
/ 

• 

Asp. 
N 

1 

2 

9 

1 

2 

1 

1 

5 

3 

1 

1 

1 

1 

Asp. 
E 

2 

3 

1 

3 

3 

1 

3 

1 

3 

1 

2 

1 

1 

Asp. 
W 

3 

3 

1 

1 

1 

3 

4 

1 

1 

2 

1 

1 

2 

1 
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Table 28. Understory species by aspect. 
Elevation: 9,000-9,500 ft. 

Species 

Cercocarpus ledlfolius 

0. aambelii 

Philadelphus 
microohvllus 

Ribes spp. 

Holodlscus dumosus 

Jamesia americana 

Foresteria neomexicana 

Svmphorlcarpos spp. 

Chrvsothamnus nauseosus 

1 Juniperus communis 

Rosa spp. 

Populus angustifolia 

Salix spp. 

Acer alabrum 

Cornus stolonifera 

Phvsocarpus monoovnus 

Pachvstima mvrsinites 

Gutlerrezia sarothrae 

Muhlenberaia montana 

Bouteloua aracilis 

Bromus carinatus 

Sitanion hvstrix 

Koeleria pvramidata 

Phleum alpinum 

Orvzopsis hvmenoides 

Hordeum iubatum 

Elvmus canadensis 

Aarostis stolonifera 

Vulpia octoflora 

Asp. 
SW 

si 
5 

1 

2 

2 

6 

1 

1 

8 

4 

1 

4 

/ 

1 

Asp. 
S 

4 

4 

2 

2 

1 

2 

3 

1 

7 

1 

4 

1 

2 

1 

1 

Asp. 
SE 

8 

3 

1 

1 

2 

1 

2 

7 

5 

2 

3 

1 

1 

1 

Asp. 
N 

3 

4 

7 

2 

3 

1 

2 

3 

3 

2 

1 

1 

2 

Asp. 
E 

6 

5 

1 

3 

1 

5 

2 

1 

4 

2 

6 

5 

2 

1 

1 

Asp. 
W 

4 

2 

1 

2 

1 

7 

3 

2 

1 

1 
• 

6 

5 

2 

7 

1 
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Table 28 . Continued. 

Species 

Deschcunpisia caespitosa 

Berberis repens 

Yucca spp. 

Eriaoneum umbellatum 

Opuntia 

Artemesia friaida 

Cirsium spp. 

Veraascum thapsus 

Achillea millefolium 

Fraoeria viroiniana 

Taraxacum officinale 

Penstemon spp. 

Asp. 
SW 

3 

7 

3 

1 

1 

Asp. 
S 

2 

1 

4 

1 

Asp. 
SE 

1 

1 

3 

5 

2 

5 

1 

1 

Asp. 
N 

2 

1 

1 

Asp. 
E 

1 

2 

1 

3 

1 

Asp. 
W 

1 

1 

1 

3 
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Table 29. Understory species by aspect. Elevation: > 

1 Species 

1 Cercocarpus ledlfolius 

0. aambelii 

Ribes spp. 

Holodlscus dumosus 

Svmphorlcarpos spp. 

Juniperus communis 

Rosa spp. 

Populus anaustifolia 

Salix spp. 

Phvsocarous monoavnus 

Pachvstima mvrsinites 

Rubus idaeus 

1 Ceanothus fendleri 

1 Muhlenberaia montana 

1 Poa fendleriana 

Bromus carinatus 

Sitanion hvstrix 

Koeleria pvramidata 

Festuca Idahoensis 

Poa secunda 

Hordeum iubatum 

Berberis repens 

Eriaoneum umbellatum 

Yucca spp. 

Cirsium spp. 

Veraascum thapsus 

1 Achillea millefolium 

^raqeria virqiniana 

Taraxacum officinale 

1 Penstemon spp. 

Clematis psuedoalpina 

Arctostaphvlos uva-ursi 

Aspect 
SW 

1 

4 

3 

1 

7 

2 

2 

1 

6 

1 

3 

1 

3 

1 

1 

3 

1 

1 

1 

3 

Aspect 
SE 

6 

6 

2 

1 

3 

3 

2 

2 

5 

1 

4 

1 

1 

4 

2 

2 

1 

1 

Aspect 
E 

1 

1 

7 

7 

3 

1 

2 

1 

2 

1 

2 

1 

5 

1 

2 

9,500 ft. 

Aspect 
W 

1 

6 

1 

5 

. 

1 

1 

1 

1 

1 

10 

1 

7 

6 

1 

1 

3 

1 1 
1 

2 

2 

-
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Tab le 30. Acid Scar O v e r s t o r y s p e c i e s : 
and r e g e n e r a t i o n . Seven p l o t s sampled. 

inc ludes o v e r s t o r y t r e e s 

1 Species 
— 

P. f l e x i l i s 
P. ponderosa 

P. menziesii 

P. enalemannii 

1 : ^̂ ^̂ -̂ -̂  
No. Of Plots p r e sen t 

6 

4 

5 

6 

Only one p lo t had u n d e r s t o r y s p e c i e s . The spec ie s were: 
Muhlenberaia montana and Hordeum juba tum. 

Tab le 3 1 . T a i l i n g s pond o v e r s t o r y spec i e s , 
o v e r s t o r y t r e e s and r e g e n e r a t i o n . 

Inc ludes bo th 

Species 

P. edul i s 

1 J . scopulorum 

No. of p lo ts p resen t 

7 

« 

Table 32. Tai l ings pond unders tory species present . 

Species 

Artemesia t r i d e n t a t a 

Chrysothamnus nauseosus 

Orvzopsis hvmenoides 

Bouteloua curt lpendula 

Koeleria pvramidata 

Bouteloua g r a c i l i s 

Hordeum iubatum 

Aaropvron smithi l 

S t lpa columbiana 

Gut le r rez ia sa ro thrae 

Opuntia 

No. plots p resen t 

10 

3 j 
3 

1 1 

1 1 
9 1 
7 

3 

' 
6 

4 
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Species list of identified plants found at the Questa mine site 
during surveys performed in October and November, 1994. 

Pinus flexilis 
P. ponderosa 
P. edulis 
Pseudotsuga menziesii 
Abies concolor 
Plcea enoelmannii 
Juniperus scopulorum 
Populus tremuloides 
P. angustifolia 
Acer olabrum 
Salix spp. 
Quercus gambelii 
Cercocarpus ledlfolius 
Chrvsothamnus nauseosus 
Holodlscus dumosus 
Philadelphus microohvllus 
Ribes spp. 
Artemesia spinescens 
A. tridentata 
A. friaida 
Jamesia americana 
Berberis spp. 
Rhus trilobata 
Svmphorlcarpos spp. 
Foresteria neomexicana 
Rubus idaeus 
Juniperus communis 
Rosa spp. 
Cornus stolonifera 
Phvsocarpus monocrvnus 
Pachvstima mvrsinites 
Gutlerrezia sarothrae 
Ceanothus fendleri 
Bromus carinatus 
Vulpa octoflora 
Sitanion hvstrix 
Muhlenbergia montana 
Bouteloua gracilis 
Koeleria pvramidata 
Sporobolus crvptandrus 
Poa fendleriana 
Festuca idahoensis 
Poa secunda 
Orvzopsis hvmenoides 
Hordeum iubatum 
Phleum alpinum 
Elvmus canadensis 
Aarostis stolonifera 
Deschampsia caespitosa 
Eriaoneum umbel latum 
Opuntia 
Yucca spp. 
Veraascum thapsus 
Mint 
Berberis repens 

Arctostaphvlos uva-ursi 
Cirsium spp. 
Clematis pseudoaplina 
Achillea millefolium 
Fraoeria virglnlana 
Taraxacum officinale 
Penstemon spp. 
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RCW.Y TO 
ATTENTION OF. 

DEPARTMENT OF THE ARMY 
A L 0 U Q U E R Q U E DISTRICT CORPS OF ENGINEERS 

P. O BOX 1 5SO 
ALBUQUERQUE. NEW MEXICO 8 7 1 0 3 - 1 5 8 0 

January 28 , 1988 

T 

Const ruc t ion-Opera t ions Div is ion 
Regulatory Branch 

Ms. Ellen Caldwell 
US EPA, Permits Branch (6W-PS) 
All ied Bank Tower 
1445 Ross Avenue 
D a l l a s , Texas 75202-2733 

Dear Ms. Caldwell : 

This i s in response to your reques t for an eva lua t ion of the 
impact t h a t t h e d i s c h a r g e d e s c r i b e d in t h e f o l l o w i n g p e r m i t 
a p p l i c a t i o n s w i l l have on anchorage and/or n a v i g a t i o n . 

App^igapt 

Arizona Public Service 
Company, Morgan Lake, 
San Juan County, NM 

Molycorp, Inc., Red 
River, Taos County, NM-

Village of Los Lunas, 
—J- Los Lunas, 

Application Number 

NM0000019 

Rio Grande, 
Valencia County, NM 

NM0022306 

NM0020303 

The receiving waters are not subject to navigation. If the 
proposed work involves discharges of dredged or fill material into 
waters of the United States a Department of the Army permit under 
Section 404 of the Clean Water Act may be required. The work may 
be permitted by the nationwide permit for utility lines including 
outfall and intake structures (33 CFR 330.5 (a)(7)) provided the 
applicant complies with all permit conditions. A summary of the 
provisions of this nationwide permit is enclosed. Activities 
which are not authorized by the nationwide permit may require an 
individual permit. 

Sincerely, 

uU Qnief, Cons t ruc t ion-Opera t ions Div is ion 

Enclosure FEB 2 1988' 

6W-P§ 



COMPLIANCE REVIEW ACTION SHEET 

OMR 

Non-compHance 

Bypass 

Compliance Schedule 

Other 

J ^ MAJOR 

MINOR 

NPDES . A / ^ J ' J ^ 3 ^ G 

Name 

Location C^jcc^^i.-^^^ / / / ^ 

Reviewer »^^^<^<^ J^^^(Cc^-^^^jt-^c-i^^^-^^ 

Oate Routed /^'-/-ff 
Suspense Date /^ ^ / ^ " / fJ f 

ROUTED TO 

p^^p^]iUif^ ^ 

DATE ACTION RECOMMENDED 

/^/:^okP) 8 ^ f i c ) i h 6 c r r e ^ ^ ^ / ; > . j 
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Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL© 
MOLYCORP 

November 1 0 , 1988 
• ^ ^ ^ 

> ^ l ' - ^ 
Gladys Jackson 
Enforcement Branch 
U.S. Environmental Protection Agency 
Region VI 
14 45 Ross Avenue 
Dallas TX 75202-2733 

Dear Ms Jackson: 

Enclosed please find the data that you requested concerning 
the Bio Monitoring reports we submitted on September 13, 1988. 

The enclosed data is for the one time Chronic Bio Monitoring 
requirements for Outfall 002 under our new permit effective 
June 21, 1988. See page 3 of Part III paragragh D and page 4 of 
part III section e and d subsections of paragragh D. 

Please feel free to call if you have any questions with the 
enclosed data. 

P, - \ : . ^y t 

Sd^-eerely J^ .u r s , 

Fred Mart inez 
Environmental Analys t 



Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Quesia, New Mexico 87556 
Telephone: (505) 5B6-0212 

UNOCAL® 
MOLYCORP 

September 1 3 , 1988 ^̂ u - -^ if \ / ^ -a 
Mr. Robert Layton, Jr. 
Regional Administrator 
Region VI - Allied Bank Tower 
14 45 Ross Avenue 
Dallas, Texas 75202-2733 

Dear Mr. Layton: 

Enclosed are the Discharge Monitoring Reports for the month 
of August, 1988, Permit No. NM0022306. Please be advised that 
no flow occurred from Outfall 001 for the entire month. 

Enclosed with these reports are the test results for the 
Chronic Bio Monitoring requirements for Outfall 002, pago 3, 
part III, Section D, under our new NPDES permit effective 6/21/88. 

On July 25, 1988, samples of the receiving wator, (lied Uiver), 
were submitted to ERT Test Laboratories to determine if any pre
existing instream toxicity existed. Test results of these waters 
indicated that it was satisfactory with less than 20% mortality. 
The Bio Monitoring test work for Outfall 002 was scheduled for the 
week of August 8, through August 14, 1988, using the receiving 
water as dilution water. However, on subsequent weeks following 
the testing of our receiving water, unusually heavy rains occurred 
resulting in heavy loading of silt, soils, and other debris from 
the surrounding highly acidic, erodable geological scars along both 
sides of the Red River upstream of Outfall 002. During heavy rains, 
these scars contribute very high contents of total suspended solids, 
total dissolved solids, and high concentrations of heavy metals; 
creating toxic conditions and high oxygen demand of the river. 

As a result of this dramatic change in the quality of the river, 
we felt we could not use the receiving water as dilution water for 
the test. On August 3, 1988, Mr. Leroy Apodaca of my staff contact
ed Mr. Fred Ilumke, Permit Writer, Region VI, Environmental Protect
ion Agency. Mr. Apodaca informed Mr. Ilumke about the above circum
stances. Mr. Ilumke, upon learning about the circumrstancos, advised 
Mr. Apodaca to use reconstituted water instead of the receiving water, 
Molycorp proceeded with the test the following week. 



Mr.' Robert Layton, Jr. W 9/13/88 M Pg. 2 

If you have any questions regarding procedures used, or 
the waters ultimately used in the testing, please call me at 
the telephone number listed on first page. 

cc: N.M. EID Surface 
Vifater Quality 
Bureau 

files 

Very truly yours, 

David R. Shoemaker 
Mine Manager 



Permit No. NM0022305 Page 5 of PART III 

TABLE 1 

SHEET 1 QF 4 

BIOMONITORING REPORTING 

CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION TEST 

Pennittee: Molycorp, Inc. 
NPDES No.: NM0022306 

^ . 
*P-

i\<i'i 

date Composite c o l l e c t e d FROM: _ _ _ J M J C £ ± I ^ ^ p m g i n / ^ & 
TO: \ j : i ^o^^o0 im v̂ (̂  l<if̂  date 

Test initiated: \ ' ^ o O am/(pm) •t̂ l'=̂ Jsj-x date 

Dilution water used: | | Receiving water ] ^ Reconstituted water 

NUMBER OF YOUNG PRODUCED PER FEMALE 0 7 DAYS 

Percent effluent {%) 

REP 

A 

1 ^ 
C 

i ° 
E 

1 ^ 
1 ^ 

H 

I 

1 J 

0% 

-IG 

a^ 
a^ 
ol3 

^ G 

a i a 

l^r-
^ ^ 

\ J ^ 
i c2> 

SIH 

^ H 

ai 

aa 
^ H 

1 ^ V 
Ar" 
^ 3 

1 <^5 

(^^ 

; ^ 

c;23 

5o 

'^V 
aQ 

3«5 

c^^ 

U/ 
11 1 

f; , 

' 

1 1 

100% 

G 

la 

la 

lo 

14 

10 

1 ^̂  s 
10 

1 »\ 

low flow 
X 

15 

c3M 

/I 

^1 

ai 

1 n 
v^ 

1 ^3 

1 ̂ ' 
1 <5>\ 

% at l/Z"* 
low flow 

% 

3.C^ 

a7 

< ; ) ^ 

53> 1 

3i(o 1 

«Q<r 

^Ji 

1 ^̂  
23 

9-D. 

ikt¥ 
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Permit No. NM002230G Page 6 of PART 111 

TABLE 1 

SHEET 2 OF 4 

BIOMONITORING REPORTING 

CERIODAPHNIA DUDIA SURVIVAL AND REPRODUCTION TEST 

Permittee: Molycorp, Inc. 
NPDES No.: NM0022306 

PERCENT SURVIVAL 

Time of 
Reading 

24h 

48h 

7-day 

0% 

I O O 

loo 

\oo 

loo 

\ 0 6 

\oo 

Percent 

so t , 

IOO 

loo 

\oo 

effluen 

JOT' 

/U4 

\ 1 

t (%) 

\ 

\ 

100% 

IDO 

IOO 

8 0 

% at % at 1/2 
low flow low flov/ 

X X 

\oo 

loo 

[ O O 

\oo 

!• Fisher's Exact Test: 

Is the mean survival at 7 days significantly different (p^O.OB) than 
the control survival for the % efflu.ent corresponding to: 

a. 
b. 

LOW FLOW: 
1/2 LOW FLOW: ~ 

YES 
YES 

i ^ NO 
u ^ NO 

2. Dunnett's Procedure or Steel's Many-One Rank Test as appropriate: 

Ar'̂ ^ 
Is the mean number of young produced per female significantly different 
(p-0.05) than the control's number of young per female for the % effluent 
corresponding to: 

a. LOW FLOW: ^ ^ YES 
b. 1/2 LOW FLOW: YES 

NG 
NO 

3. Enter percent effluent corresponding to each NOEL below and circle 
lowest number: 

a. NOEL survival = I O O % effluent 
b. NOEL reproduction » z. a . . ^ X effluent 

4. If you answered NO to l.a. and_ 2.a., enter [P]; otherwise enter [F]: 

5. Enter response to item 4 on DMR Form, Parameter No. TEP3B. 

5. If YOU answered NO to l.b. and 2.b.. enter [Pl: othorwUo Dnto-- r n , 

r= 
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Permit No. NM0022306 Page 7 of PART III 

TABLE 1 

SHEET 3 OF 4 

BIOMONITORING REPORTING 

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL TEST 
(Pimephales promelas) 

Permittee: Molycorp, Inc. 
NPDES No.: NM0022306 

^ 
^p{^^ 

Composite collected FROM: MAKOIJAo<^pm alTl'gg date 
TO: u>><=-o^-^<^^/pm ai^/tf^ date 

Test initiated: i:;iiQ am/pin Sl'M'i^^ date 

Dilution water used: ] n [ Receiving water . 1 ^ Reconstituted water 

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS 

Effluent 
Cone. (X) 

Average Dry Weight 
1'n milligrams in 
replicate chambers 

MEAN 
DRY 
WEIGHT 

OX 

y< )̂̂ , 
yC^o% 

y o ^ 

-SOX" 

lOOX 

Low FloWcJ. -aX 

1 / 2 Low F l o w 
^ - . ^ X 

A 
10.2^ 

l^.sq 

0.M7 

Lu^ -
AM-

Q , ^ 

\oMZ 

0.26' 

B 
O.H°[ \ 

O.H2 

0 ^ 3 

k — — 

— -

\d.^H 

\ o . ^ 

6.sa 

C 
0 3 6 

OMl \ 

OMH 

• 

|O.VV 

\o.^o 

\O.Sl 

D 
rt^ 1 

\ 

• 

mg 
CM I 

0 3 1 

C?.MS" 

( t t v "• • • 

<i / / I 

iJf^ 

\o.^o 
\ O M : I 

\o.3.H 

CVX* 

((^m 
\\.18 

M.^3 

lo.srg 

l^ . io 

\ c ? . \ ^ 

* coefficient of variation = standard deviation x 100/mean 

1. Dunnett's Procedure: 

>f< 
* ^ 

Is the mean dry weight (growth) at 7 days effluent significantly 
different (p=0.05) than the control's dry weight (growth) for the 
X effluent corresponding to: 

a. LOW FLOW: 
b. 1/2 LOW FLOW: 

YES 
YES 

y ^ NO 

\ P ^ no 

file:///O.Sl
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TABLE 1 

SHEET 4 OF 4 

BIOMONITORING REPORTING 

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL TEST 
(Pimephales promelas) 

Permittee: Molycorp, Inc. 
NPDES No.: NM0022306 

DATA TABLE FOR FATHEAD MINNOW SURVIVAL 

Effluent 
Cone. (X) 

Percent Survival 
in replicate 
chambers 

MEAN PERCENT 
SURVIVAL 

OX 

A ^ l ^ l 

, ^ ' ^ < ^ ^ 

a©x 

,3ex 
lOOX 

Low Flow .PS X 

1/2 Low Flow 

A 

\oo 

\oo 

\oo 

^ -

n A -

\ 00 

[oo 

100 

B 

\oo 

<^lo 

\oo 

\oo 

\ \oo 

AOO 

c 
IOO 

\oo 

\oo 

loo 

1 IOO 

1^0 

D 

^9 

1 

24h 

IOO 

\oo 

\oO 

t A -

/l4 -

IOO 

\oo 

l ^ o 

4Bh 

loo 
\ 0 O 

l o o 

l o o 

t o o 

LOO 

7-day 

IOO 

^G.7 

\oo 

loo 

IOO 

1 x o o 

cn' 
o 

5r.^7 

o 
iJ4 
tJA 

* coefficient of variation » standard deviation x lOO/mean 

2. Dunnett's Procedure or Steel's Many-One Rank Test as appropriate: 

Is the mean survival at 7 days significantly different (p»0.05) than 
the control survival for the X effluent corresponding to: 

a. 
b. 

LOW FLOW: 
1/2 LOW FLOW: ~ 

YES 
YES 

v ^ NO 
\ ^ NO 

3. Enter percent effluent corresponding to each NOEL below and circle 
lowest number: 

a. NOEL survival ° I Q Q X effluent 
b. NOEL growth = \ c > 0 X effluent 

4. If you answered NO to l.a. and_ 2.a., enter [P]; otherwise enter [F]: 

5. Enter response to Item 4 on DMR Form, Parameter No. TEPCC. 

6. If you answered NO to l.b. aiiKl_2.b., enter \ y 1 \ otlierwise cuter [F]: 

h^ w 
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nm2230to 
Fi le;i nm22306 Transfarmi; NO TF^ANSFORMATIOM 

Chi-square test -̂ -or .norma .lity: -actual and e.̂ cp̂ ected -f requenc ie; 

INTERVAL <-l„5 -:l. , 5 to <-0.5 -0.5 to 0.5 >0„5 to 1,5 > 1 . S 

EXPECTED 4.020 14.520 22.920 14.520 4.020 
OBSEF^VED 4 13 26 13 2 

Calcul-ated Chi-Square goodness o-f -fit test statistic - 1.6040 
T' a ta 1 e Ch i - 3 q u a i" e v a 1 u e (a 1 p h a -• 0.01) -• 1.3. 2 7 7 

D.ata F'ASS normality test. Continue analysis. 



nm22306 
F'i les nm22306 

GR 

Trar-is-form: NO TRANSF'0RN 

SUNMARY STATISTICS ON TRANSFORNED DATA TABLE 1 of 2 

IDENTIFICATION r-.i ! IN NAX MEAN 

(j 

.2.. 8 
'•-1 n 5 

15 
50 
100 

1 0 
1 0 
1 0 
10 
10 
10 

,.,. ., 

22.000 
15.000 
22.000 
21.000 
19 ,,000 
6.000 

.. 
29„000 
24.000 
2B.000 
25.000 
25.000 
14.000 

— 
25.000 
20.000 
25.100 
23.700 
21.900 
10.400 

nm22306 
File; nm "̂  '-:• ";r r\ /.. 06 Trans-forms NQ TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 

GRP 

]. 
'~> 
r̂  
4 
1=.-

6 

IDENTIF ICAT ION 

(•j 

2.S 
5 „ 5 
15 
50 
100 

VARIANCE 

4„ 222 
7.556 
4. 100 
1 . 789 
4.939 
4.933 

1 

3D 

2. 055 
2.749 
2. 025 
1. 337 
2.234 

SEN 

0. 650 
0.869 
0. 640 
0.423 
0. 706 
0. 702 

nm22306 
Fi I BS nm22306 Transforms NO TRANSFORM 

ANOVA TABLE 

SOURCE DF 

Between 5 

U) i t h i n (E r i- o r") 5 4 

Total 59 

•VJJCD 

1 5 4 2 . 6 8 3 

2 4 8 , 3 0 0 

1 7 9 0 . 9 8 3 

MS 

3 0 8 . 5 3 7 

4 , 598 

F 

6 7 . l o : 

2 . 4 5 ( 0 . 0 5 , 5 , 4 0 ) C; i' i t i c a 1 F" v a I u e •-
S i n c e F" > C r i t i c a l F R'EJE!CT Has A l l . g roups e q u a l 

nm22306 
File: nm22.306 Tr^ a n s f: o r m: NO i" R A N S F 0 R M 

DUNNETT3 TEST - TABLE 1 OF 2 Ho:Control<Treatment 



SROUP 

6 

IDENTIFICATIOh 

0 
2, 8 
5.5 
15 
50 
100 

Tr ̂ANSFORMED 
MEAN 

25.000 
20.000 
25.100 
23.700 
21.900 
10,400 

D I..I. n n e 11 t a b 1 e v a 1 u f 

MEAN CALCULATED IN 
ORieiNAL UNITS T STAT SIG 

20.OUU 
25,100 
23.700 
21.900 
10,400 

(1 Tailed Value, P^0.05, dt= 

. . - ( • • ) 

1 

15, 

214 
104 

'ile: nm22306 Transform; NO TRANSFORM 

DUNNETTS TEST ~ TABLE 2 OF 2 H o : Cori t r o 1 v T r - e - a t m e n t 

rSROUP 

.1 

4 
5 
6 

IDENTIFICATION 

0 
2.8 
5,5 
15 
50 
100 

NUM OF 
REPS 

1 !'•) 

•| .-"j 

1 ^J 
1 C) 

•f ("J 

M i n i fn u m Sig D i 11 
(IN ORIG, UNITS) 

'? 

•~.1 

'~? 

•-•i 

215 
215 
215 
215 

2 , 2 1 ! 

% of 
CONTROL 

8.9 
8.9 
3.9 
8,9 
8.9 

DIFF 
FF ;0M 

ERENCE 
CONTROL 

5.000 
-0,100 
1 n 300 
•3. 100 
14.600 

nm22306 
F i l e : nm22.306 T r a n s - f o r m : NO TRANSFORM 

r rEELS MANY-ONE RANK TEST 

GROUP IDENTIFICATION ON 

0 
2.3 
5.5 
15 
50 
100 

TRANSFORMED 
MEAN 

.- 25.000 
20.000 
25.100 
23.700 
21„900 
10,400 

H o : C o n t r o 1 ••'.'. T i-̂ ea t m e n t 

MEAN CALCULATED II 
ORIGINAL UNITS 

25.000 
20,000 
25.100 
23,700 
21.900 
10.400 

RANK 
SUM SIG 

60.500 -J*-
108.500 
95. OOC) 
70. 000 -s-
55. 000 •«• 

M ini ni u m s i. g n i f i c a n t r̂  a n k s u fti (10 . , 5; (1 tail, P -:= 0,5) 
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REPLY TO: 6«-£T 

Mr. David R. Shoemaker, Mine Manager 
Molycorp, I nc . , Questa Div is ion 
P.O. Box 469 
Ouesta, Hew Mexico 87656 

Re: HPDSS Permit No. fM)O22306 

Dear ^ r , Shoenaker: 

We are In receipt of the chronic biomonitoring tes t resul ts that you have 
submitted for o u t f a l l 002 on Septerabar 13, 1988, 

Part I H . C . a , of the NPOES Pensit requires that the chronic bloraonltoring 
procedure be conducted i n accordance wi th the "Short-Tera l^thods f o r Estimating 
the Chronic Tox ic i ty of Ef f luents and Receiving Ifaters to Freshwater Organisms", 
EPA/600/4-85/014. This procedure requires six caaposlte samples be co l lec ted , 
EPA, Region 6 requires a mlnlsiue) of three coiaposlte sai i^les. The resul ts 
that you subraltted only Indicates that you took one co i^os l te sample. 

Part I I I . O . C . of tha permit requires the permitee to report t o EPA the t o x i c i t y 
of the upstream receiving water. The report tha t you submitted did not 
demonstrate the t o x i c i t y of the receiving water. 

Since the satspling procedure was done Incor rec t l y , the sampling and tes t ing 
for chronic blomonltorlnfj vHl l have to be repeated. I t w i l l also be necessary 
fo r you to doaonstrate the t o x i c i t y of the receiving water. 

Yeu are required t o subralt t h i s Information w i th in t h i r t y (30) days frcwj reeelot 
of t h i s l e t t e r . 

I f you have any questions concerning thV?^ l e t t e r you may ca l l me at (214) 
655-6475 or Curt McCormick at (214)'65,S4'7175. 

Sincerely yours, / /•' ^ 

.' • bcc: Pendergast, 6W-PT 
' '. Jackson, 6M-EAT 

Robert L. Hi H e r Reading F i l e , 6W-E 
Environmental Engineer 
Enforcement Branch (6M-ET) 

cc: Mr. Richard M i t z e l f e l t , Director 
Envtronii»otal Iraproveaent Division of the 

New Miexico Health and Envlroi^ental Department 

\i 



r i i^ . . fi^ ^ ^ ^ 
/lylaA ft^ l^tST^ 
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Environmental 
Protection Agency 
National Poliutant Discharge Elimination 
System (NPDES) Storm Water Multi-
Sector General Permit Modification for 
Industrial Activities; Notice 
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ENVIRONMENTAL PROTECTION 
AGENCY 
[WH-fRL-6135-8) 

Modification of the National Pollutant 
Discharge Elimination System 
(NPDES) Stomfi Water Multi-Sector 
General Permit for Industrial Activities 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final modification of NPDES 
general pemiits; notice of interpretation, 

SUMMARY: Today's action clarifies an 
interpretation ofthe technology-based 
effluent Umitations applicable to point 
sources of "mine drainage" at active ore 
mining and dressing operations, which 
was contained in a recently-issued 
NPDES general pennit for storm water 
associated with industrial activity. With 
this notice, EFA provides a more 
definitive interpretation ofthe 
applicability of thosie recently-issued 
general permits; specifically, as they 
apply to certain storm water discharges 
at active ore mining and dressing 
operations. To incorporate today's 
interpretation, EPA modifies the NPDES 
general permits issued by EPA Regions 
1,6,9 and 10 because the Agency is the 
permit issuance authority in States in 
those Regions. EPA intends, however, 
that the interpretation apply nationwide 
in all EPA Regions. 

DATES: These permit modifications shall 
be effective on September 8,1998. 
ADDRESSES: The complete 
administrative record for today's permit 
modification is available for public 
review the Water Docket MC-4101, U.S. 
Environmental Protection Agency, 401 
M Stieet, SW, Washington, DC, 20460. 
FOR FURTOER INFORMATION CONTACT: For 
further information, contact Bryan 
Rittenhouse, Office of Wastewater 
Management, Office of Water at (202) 
260-0592 or the appropriate EPA 
Regional Office. For EPA Region 1, 
covering discharges in the State of 
Maine and Federal Indian reservations 
in Maine, in the Commonwealth of 
Massachusetts and Federal Indian 
reservations in Massachusetts, in the 
State of New Hampshire and Federal 
Indian reservations in New Hampshire, 
as well as Federal Indian reservations in 
the States of Vermont, Connecticut, and 
Rhode Island, and Federal facilities in 
Vermont, contact Thelma Hamilton at 
(617) 565-3569. For EPA Region 6, 
covering discharges in the State of Texas 
and Federal Indian reservations in 
Texas, in the State of New Mexico and 
Federal Indian reservations in New 
Mexico (except Navajo Reservation 
lands, which are covered by EPA Region 

g and Ute Reservation lands, which are 
covered by EPA Region 8 and were not 
covered by the Multi-Sector General 
Pennit), as well as Federal Indian 
reservations in Oklahoma and 
Louisiana, contact Brian Burgess at 
(214) 665-7534. For EPA Region 9, 
covering the State of Arizona and 
Federal Indian reservations in Arizona, 
and Federal Indian reservations in 
CaUfomia (except the Hoopa Valley 
Tribe) and Nevada, as well as the Duck 
Valley, Fort McDermitt, Goshute 
Reservations and Navajo Reservations, 
each of which cross State boundaries, 
contact Eugene Bromley at (415) 744-
1906. For EPA Region 10, covering the 
State of Alaska and Federal Indian 
reservations in Alaska, the State of ;. 
Idaho and Federal Indian i«seryations in 
Idaho (except the Duck Valley 
Reservation, which is covered by EPA 
Region 9), Federal Indian reservations.in 
Washington and Oregoa (except the Fort 
McDermitt Reservation, which is 
covered by EPA Region 9), as well as 
Federal faciUties in Washington, contact 
Joe Wallace at (206) 553-6645. 
SUPPLEMENTARY INFORMATION: 

Authority: EPA issues NPDES permits 
under the authority of CWA section 402, 33 
U.S.C section 1342. Today's modification is 
based on an interpretation of rules published 
under the authority of CWA sections 301. 
304, 308.402, and SOl(a), 33 U.S.C sections 
1311. 1314,1318.1342. and 1361(a). Today's 
action modifies a table that was initially 
published in conjunction with NPOES 
permits for storm water associated with 
industrial activity issued pursuant to CWA 
section 402. 33 U.S.C section 134Z. 

In today's notice, EPA announces its 
interpretation of the technology-based 
effiuent Umitations applicable to point 
sources of "mine drainage" at ore 
mining and dressing operations under 
the Clean Water Act ("CWA"). 33 U.S.C. 
§ 1251 et seq. Tliis interpretation 
updates and replaces an earlier 
interpretation pubUshed in the fact 
sheet for the final National Pollutant 
Discharge Elimination System 
("NPDES") Storm Water Multi-Sector 
General Permit for Industrial Activities 
at 60 FR 50804 (Sept. 29. ig95)("Multi-
Sector Pennit"), The interpretation in 
today's notice replaces EPA's 
interpretation in Table G-4 of the Multi-
Sector Permit regarding the appUcability 
ofthe "mine drainage" provisions of 
regulations found at 40 CFR Part 440. 60 
FR at 50897. Today's notice also 
supersedes and clarifies the 
interpretation that the Agencv proposed 
at 62 FR 54950 (Oct. 22,1997'). 

EPA reviewed the administrative 
record supporting the Part 440 
regulations, as well as Agency 
statements made during the course of 

litigation over those regulations, and 
revises Table G-4 accordingly. In 
Utigation challenging the Multi-Sector 
Permit, National Mining Association v. 
EPA, No. 95-3519 (8th Cir.), the 
National Mining Association (NMA) 
argued that the regulatory interpretation 
contained in Table G-4 was overly 
expansive and not supported by 
appropriate economic and technological 
evaluation. To support its argument. 
NMA cited Agency statements made 
during the course of litigation 
approximately twenty years earUer. 
These statements were not raised.and 
presented to the Agency during the 
pubUc conunent period ofthe permit. In 
response to NMA's arguments in the 
current Utigation. EPA has re-evaluated 
the underlying record supporting the 
Part 440 regulations and is 
supplementing its interpretation of the 
"mine drainage" provisions caotained 
in Table G—4. Today's action supenedes 
the Agency interpretation contained in 
the Fact Sheet to the Multi-Sector 
Permit, as originally issued. 

Upon review of those documents, the 
Agency beUeves the docunjents 
(including judicial case law) speak for 
themselves. Therefore, the Agency is 
proposing to withdraw portions ofthe 
Table that discuss appUcabiUty ofthe 
Part 440 regulations; i.e.. those portions 
of the Table that do not specify 
appUcabiUty ofthe Multi-Sector permit. 
By today's action. EPA also expands the 
appUcabiUty of the Multi-Sector permit 
consistent with the interpretation in 
today's notice. 

L EfBuent Guidelines for Ore Oressing 
and Mining Point Source Categoiy 

A. Background 

Congress enacted the Clean Water Act 
to estabUsh a comprehensive program to 
"restore and maintain the chemical, 
physical and biological integrity ofthe 
Nation's waters' through the reduction, 
and eventual elimination, ofthe 
discharge of pollutants into those 
waters. CWA § 101(a); 33 U.S.C 
§^1251(a). To achieve its objective, the 
CWA provides for a permitprogram to 
control "point source" pollution. The 
CWA point source permitting program 
is known as the National Pollutant 
Discharge Elimination System 
("NPDES"). under which EPA or 
authorized States issue permits for point 
source discharges. Except in accordance 
vtrith an NPDES pennit, a point source 
discharge cfa pollutant is unlawful. 
CWA § 301(a); 33 U.S.C. § 1311(a). All 
NPDES permits must, at a minimum, 
contain technology-based effluent 
limitations established in effluent 
guidelines or standards or. if no such 

' . m - j i j i j> ! . LJ I - • t . . . J , i i . - ! J » . . » l - L ^ . . lU.J..J..JLiHL..i '.. '.eiB.I.»LHLIKi ̂SS^SSi 
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guidelines have been established, 
limitations derived on the basis of best 
professional judgment. 

Individual NPDES permits contain 
substantive restrictions, called "effluent 
limitations." which are aimed at 
controlling the level of pollutants in 
point source discharges. CWA § 402(a); 
33 U;S.C. § 1342(a). Effluent Umitations 
may be "technology-based" or "water 
quality-based."' For some industrial 
point source categories. EPA has . 
published technology-based effluent 
limitations that apply on a nationwide 
basis, pursuant to CWA §§ 304(b) and 
306(b)(1)(B); 33 U.S.C. §§ 1314(b) and 
l316(b)(l)(B).2 These limiutions are 
called national effluent limitations 
guidelines or standards. EPA has 
pubUshed best practicable control 
technology currentiy available ("BPT"), 
best conventional pollutant control 
technology ("BCT"), best available 
technology economically achievable 
("BAT") effluent guidelines, and new 
source performance standards ("NSPS") 
for point sources in over fifty different 
industrial categories. Among the 
effluent guideUnes and standards which 
EPA has estabUshed are those 
applicable to the ore mining and 
dressing industry. These guidelines are 
known as the "Effluent Guidelines for 
the Ore Mining and Oressing Point 
Source Category" (hereinafter referred to 
as the "Guidelines"). The Guidelines are 
published at 40 CFR Part 440. 

EPA first published the Guidelines on 
an interim final basis on November 6, 
1975. 40 FR 51722. On July 11,1978, 
after substantially expanding the data 
base supporting the Guidelines, and 
after considering comments submitted 
since initial promulgation, EPA 
repubUshed the Guidelines in modified 
form. 43 FR 29771 (July 11,1978). Botii 
the initial and repubUshed Guidelines 
established BPT effluent limitations for 
discharges for ore mining and dressing 
operations. 

B. Storm Water Regtilation Under the 
Guidelines^ 

The Guidelines establish industry
wide effluent limitations for two types 
of mine discharges: (1) mill discharges 

' Water quality based effluent liinitations are 
included in permits when necessary to assure 
compliance wilh waterquality standards. 

^ If no such guidelines have been established, 
lechnology-based limits are developed on a case-by-
case basis based on the best professional judgment 
of the permit writer. 

'The definitions of and discussion of these terms 
in this notice are within the use of these terms 
under the NPDES program and the Clean Water Act. 
These definitions are not specifically applicable to 
:he use of these terms under other federal 
environmental laws, including under the Resources 
Conservation and Recovery Act. 42 U.S.C. §§ 6901. 
0! seq. (RCRA) and its implementing regulations. 

and (2) mine drainage. "Mine drainage" 
means "any water drained, pumped, or 
siphoned from a mine." 40 CFR 
440.132(h). A "mine," in tum, is 
defined as: 

An active mining area, including all 
land and property placed imder, or 
above the surface of such land, used in 
or resulting from the work of extracting 
metal ore or minerals from their natural 
deposits by any means or method, 
including secondary recovery of metal 
ore from refuse or other storage piles, 
wastes, or rock dumps and mine taiUngs 
derived from the mining, cleaning, or 
concentration of metal ores. 40 CFR 
440.132(g)(emphasis added). An "active 
mining area,".in tum, is defined as: A 
place where work or other activity 
related to the extraction, removal, or 
recovery of metal ore is being 
conducted, except, with respect to 
surface mines, any area of land on or in 
which grading has been completed to 
retum the earth to desired contour and 
reclamation work has begun. 40 CFR 
440.132(a). 

1. Petition for Reconsideration 
After EPA promulgated the 

GuideUnes on July 11.1978. a number 
of mining companies filed petitions for 
judicial review challenging the 
Guidelines. (The judicial challenges are 
discussed below.] During the pendency 
of its judicial challenge, one of those 
companies, Keimecott Copper 
Corporation ("Kennecott") filed an 
administrative petition with EPA (dated 
September 26,1978) requesting that the 
Agency reconsider and clarify the 
Guidelines. Kennecott amended its 
petition on November 9,1978. 
Kennecott identified-five areas of 
alleged deficiencies and concems with 
the GuideUnes. One of these issues 
related to the storm water runoff 
provisions ofthe Guidelines. 

Kennecott objected to the storm water 
nmoff provisions, which it argued were 
overly vague and capable of being 
interpreted in a manner that would 
violate appUcable law. Among other 
things, Kennecott was particularly 
concemed about appUcability of the 
Guidelines to what it referred to as 
"non-process" areas at mining 
operations. Kennecott further argued 
that the Guidelines, if applied in the 
manner suggested by Kennecott. would 
entail exorbitant costs not considered 
during the rule making. Kennecott 
presented EPA with cost estimates that 
Kennecott believed it would have to 
incur to comply with the Guidelines. 
Kennecott estimated costs to control 
storm water drainage flows from what 
Kennecott refened to as the "process" 
and "non-process" areas at two 

Kennecott mining operations, the Ray 
Mine and the Chino Mine. As discussed 
more fully below, the Agency's decision 
on Kennecott's petition is at the core'of 
the NMA Utigation over the Multi-
Sector Permit. 

In partial response to the Kennecott 
petition, EPA published a notice in the 
Federal Register that clarified the scope 
ofthe Guidelines' appUcabiUty to storm 
water runoff. 44 FR 7953-54 (Feb. 8, 
1979). That Notice of Clarification 
explained that the Guidelines appUed 
only to point sources in the active 
mining area. The Notice clarified EPA's 
interpretation that the "mine drainage" 
provisions applied to "water which ^̂-
contacts an active mining area and flows 
into a point source." Id. EPA further . 
explained that mining operations are 
not required to "collect and contain 
diffuse storm [water] runoff which \.. 
would not otherwise be collected in or 
does not otherwise drain into a point 
source." Id. at 7954. In other words, 
diffuse storm water (from an active 
mining area) that was collected or 
contained in, or that naturally flowed 
into, a point source was subject to the 
Guidelines. Other storm water drainage 
flows were not subject to the 
Guidelines. ... • ^ 

EPA deiued Kennecott's petition bn 
Febmary 21,1979. In doing so, EPA 
reUed in part on the Notice of 
Clarification. The decision on the 
reconsideration petition discussed the 
appUcability of the Guidelines to 
Kennecott's Ray Mine. For storm water 
drainage flows from what Kennecott 
caUed "non-process" areas at the Ray 
Mine, EPA concluded that Kennecott 
would incur no additional costs. 
Kennecott had, for the purposes ofits 
petition, defined "non-process" area to 
mean "overburden dumps, material too 
low in mineral content even to leach, 
and exposed benches at the mine." ' 
Citing to the Notice of Clarification, EPA 
concludeci that the definition of "mine 
drainage" did not include diffuse storm 
water runoff from overburden dmnps . ; 
and material too low in mineral conbiit' 
to leach. As that Notice of Clarification 
explained, "[ajll water which contacts 
an 'active mining area * * •• and either 
does not flow, or is not channeled by 
the operator, to a point source, is 
considered runoff, and it is not the 
regulations' intent to require the mine 
operator to collect and treat such 
runoff." 44 FR at 7954. On the matter of 
storm water contacting the exposed 
benches, EPA could not determine 
whether such discharges would 
constitute point source discharges and 
thus, concluded that the issue would 
best be addressed by the permitting 
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authority in the context of a permit 
proceeding. 

2. Judicial Challenge 
The Guidelines rule was ultimately 

upheld by the U.S. Coiut of Appeals for 
Lhe Tenth Circuit. Kennecott Copper 
Corp. V. EPA. 612 F.2d 1232 (lOtii Cir. 
1979). In affirming the Guidelines, the 
Tenth Circuit reUed on the language of 
the Notice of Clarification and 
considered moot the Petitioner's 
challenges to storm water runoff 
provisions, which were based on the 
argument that the Guidelines were 
overly board and included "nonpoint" 
as weU as "point sources." Keimecott 
Copper Corp., 612 F.2d at 1242. The 
court ftirther found that"* * "EPA is 
entirely within its authority in 
regulating [discharges of] storm runoff 
that falls within [the definition of] a 
'point source.'" Id. at 1243. 
Additionally, the court reasoned that 
the determination of whether a 
particular discharge constitutes a point 
source is best made in the context of 
permit proceedings, guided by the broad 
definition of "point source" provided in 
the CWA.* The Court recognized that it 
is "unreaUstic, if not altogether 
impossible" to provide an "absolute and 
unequivocal" definition of "point 
source" and rule of appUcabiUty, further 
supporting case-by-case or site-specific 
determinations on appUcabiUty of the 
Guidelines. 

Congress has purposefully phrased 
this definition broadly. This is as it 
should be given its contemplated 
appUcabiUty to Uterally thousands of 
poUution sources. To cast such 
definitions in absolute, uneqiuvocal 
terms would be unreaUstic, if not 
altogether impossible. As we observed 
in American Petroleum Institute, 540 
F.2d at 1032: "On the road to attainment 
of the no discharge objective some 
flexibiUty is needed." 612 F.2d at 1243. 

The court did not say anything further 
in response to Kennecott's argiunents 
complaining that the Guidelines would 
improperly regulate nonpoint source 
discharges at mine sites. The court did 
not rely on or cite to any other 
references in the administrative record 
before it. In response to any remaining 
arguments before it,.the court simply 
noted that "careful examination of 
petitioner's remaining argiunents has 
persuaded us that they are without 

merit." Id. at 1243. Thus, the court 
either summarily rejected Kennecott's 
argimients that the Guidelines were 
vague and overly board, or affirmatively 
upheld the regulations against 
Keimecott's challenges based on reasons 
explained in the decision.^ 

While, over the course of the 
intervening years, the federal courts 
have refined their interpretations of 
"point source." EPA's conclusions 
about point sources at misiing 
operations has remained constant. In 
upholding the GuideUnes in Kennecott 
Copper Corp., the Tenth Circuit 
specifically cited to one ofthe seminal 
cases upon which courts rely for the 
proposition that the term "point soiuce" 
should be interpreted broadly. United 
States v. Earth Sciences, Inc., 599 F.2d 
368 (10th Cir. 1979). 612 F.2d at 1241, 
1243. 

3. Subsequent Agency Action 
Apart from the Agency statements 

made during the course ofthe Kennecott 
Copper Corp. Utigation. EPA staff has 
not been able to locate evidence of 
subsequent Agency action referring to 
those statements. Since that time, EPA 
and authorized NPDES States have 
issued pemiits to a significant number 
of ore mining and dressing operations. 
Until the instant Utigation, no party 
identified or presented any of the 
Agency Utigation statements from the 
Kennecott Copper Corp. case to Agency 
personnel working with NPDES permits. 

A subsequent judicial case, which 
EPA cited in the 1990 storm water 
regulations, further clarifies that storm 
water associated with industrial activity 
at mining sites may result in point 
source discharges. See Sierra Club v. 
Abston Construction Co., Inc., 620 F.2d 
41 (Sth Cir. 1980); 55 FR at 47997. In 
that case, the court determined that 
whether a point source discharge was 
present due to rainfaU causing sediment 
basin overflow and erosion of piles of 
discarded material, even without direct 
action by coal miners, was a question of 
foot. 620 F.2d at 45. The ultimate 
question was whether the discharge is 
from a "discernible, confined, discrete 
conveyance," whether by gravitational 
or non-gravitational means. Id. It was 
irrelevant that operators did not 
constmct the conveyances, so long as 
those conveyances were reasonably 

'"Point source" is defined at Clean Water Act 
^ 502(141 to mean "any discernible, confined, and 
discrete conveyance, including but not limited to 
.my pipe, aiich. channel, tunnel, conduit, well, 
liiscrete fissure, container, rolling stock, 
concentrated animal feeding operation, or vessel or 
oiher floating cratt. from which pollutants are or 
may be discharged. See o/so 40 CFTT 122.2. 

' In litigation over the Multi-Sector Permit. NMA 
now suggests that the 10th Circuit relied on the 
.^gency statements conceming the status of storm 
water drainage flows at the Ray Mine to uphold the 
Guidelines and that the Agency cannot now 
conclude that the court independently found the 
storm water runoff provisions of the Guidelines 
acceptable. EPA disagrees. The court's decision 
never cites or discusses anv of these statements. 

likely to be the means by which 
pollutants were ultimately deposited 
into a navigable body of water. Id. 
Conveyances of pollution formed either 
as a result of natural erosion or by 
material means may fit the statutory 
definition of point source. Id. 

n . NPDES Storm Water General Multi-
Sector Permit for Industrial Activities 
A. Background 

In 1987, Congress amended the CWA 
by adding, among other things, several 
provisions conceming the control of 
point source discharges composed 
entirely of storm water. In the .1987 
amendments. Congress directed E P A to 
pubUsh permit appUcation regulations 
for "discharges of storm water " 
associated with industrial activity." 
CWA §402(p)(4)(A). 33 U.S.C . 
§ 1342(p)(4)(A). On November 16, i9«), 
EPA published those regulations. In . . 
doing so, EPA defined "storm vrater^' as' 
storm water runoff, snow melt nmoff, 
and surface runoff and drainage. It also 
defined "[s]torm water discharge 
associated with industrial activity" to 
mean the discharge of poUutants from 
any conveyance which is used for 
collecting and conveying storm wniter 
and whidi is directiy related to 
manufacturing, processing, or raw 
materials storage areas at an industrial 
plant. See 40 CFR 122.26(b)(14). 
Included among these discharges were 
discharges from conveyances at mining 
faciUties, including from active and 
inactive mining operations that 
discharge storm water contaminated by 
contact with or that has come into 
contact with overburden. 40 CFR 
122.26(b)(14)(iii). In the course of that 
rule making, in order to reconcile those 
appUcation regulations with a statutory 
exemption from CWA section 402(1)(2), 
EPA noted that "a permit appUcation 
will be required when dischaigas of 
storm water nmoff from mining 
operations come into contact with any 

overburden. 55 FR 47990, 
48032. Today's interpretation and 
permit modification implements those 
provisions. 

Upon challenge, this part ofthe 
regulations was upheld by the U.S. 
Court of Appeals for the Ninth Circuit. 
American Mining Congress v. EPA, 965 
F.2d 759 (9tii Cir. 1992) (regulations 
upheld against industry challenge that 
the mles, among other things, imposed 
retroactive liability for storm water 
discharges from existing mine sites). 
The issues in that case are related to, but 
different from, the issues addressed in 
today's action. That case involved 
inactive mines: today's action involves 
active mining operations. 

.W,.i-rt.«.-V!i." 
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The NPDES reguiations for storm 
water describe three mechanisms by 
which dischargers of storm water 
associated with industrial activity could 
apply for permits. 40 CFR 122.26(c)(1). 
First, dischargers can apply for 
"individual permits." Second, (prior to 
1992) dischargers could apply for 
permits through a "group application." 
Third, dischargers can apply for 
coverage under an "EPA promulgated 
storm water general permit." 
Dischargers from numerous industries 
applied for permits through the group 
application process. Among them were 
dischargers from the ore mining and 
dressing industry. 

On Klarch 10.1993, EPA accepted 
group applications from ore mining and 
dressing industry applicants and began 
processing those group appUcations. On 
November 19,1993, EPA proposed to 
issue a single "general" permit (for each 
State where EPA issues permits) based 
on all ofthe group applications 
accepted and received from group 
applicants in various covered 
indusUies. 58 FR 61146, 61236-61251 
(November 19,1993). EPA issued that 
set of general permits on September 29, 
1995, and took subsequent action 
conceming these general permits on 
Febmary 9,1996. Febmary 20,1996 and 
September 24,1996. These general 
permits are entitled the NPDES Storm 
Water Multi-Sector General Permits for 
Industrial Activities (hereinafter 
referred to in the singular as the "Multi-
Sector Permit"). The Multi-Sector 
Permit applies in most States, 
Territories, and Indian Country where 
EPA administers the NPDES permitting 
proeram. 

Tne Multi-Sector Permit contains 
requirements that are specifically 
tailored to the types of industrial 
activity occurring at faciUties 
represented by various industry groups 
applicants. Unlike much ofthe Ore 
Mining and Dressing Guidelines, the 
Multi-Sector Permit incorporates 
narrative effluent limitations for storm 
water discharges. These narrative . 
effluent limitations are referred to as 
"best management practices" ("BMPs"). 
BMPs are designed to represent the 
pollution reductions achievable through 
application of BAT and BCT. Permits 
include BMPs to control or abate the 
dischctrge of pollutants when, for 
example, numeric effluent limitations 
are infeasible. 40 CFR 122.44(k). 

In addition to the narrative BMPs, the 
Multi-Sector Permit includes eligibility 
restrictions. Multi-Sector Permit Part 
I.B.3.(a)-(h), 60 FRat 51112. Discharges 
that do not comply with the eligibility 
restrictions are not authorized by the 
permit. For e.xample, storm water 

discharges that the Agency has 
determined to be or may reasonably be 
expected to be contributing to a 
violation of a water quality standard are 
not authorized by the Multi-Sector 
Pennit. Multi-Sector Permit Part I.B.3.f. 

fl. Multi-Sector Permit Coverage of 
.Mining Activity 

By its terms, the Multi-Sector Permit 
provides authorization for some storm 
water discharges from ore (metal) 
mining and dressing facilities. 
Authorization initially was limited, 
however, to storm water discharges from 
or off of: topsoil piles; offsite haul/ 
access roads outside the active mining 
area; onsite haul roads if not 
constructed of waste rock or spent ore 
(except if mine drainage is used for dust 
control); runoff from tailings dams/dikes 
when not constructed of waste rock/ 
tailings and no process fluids are 
present; concentration buildings, if no 
contact with material piles; mill sites, if 
no contact with material piles; chemical 
storage areas; docking facilities, if no 
excessive contact with waste product; 
explosive storage areas; reclaimed areas 
released from reclamation bonds prior 
to December 17,1990; and partially/ 
inadequately reclaimed areas or areas 
not released from reclamation bonds. 

The Multi-Sector Permit covers 
discharges composed of entirely storm 
water flows, as well as certain allowable 
non-storm water discharges. 60 FR at 
51114; Part in.A. The Multi-Sector 
Permit does not authorize point source 
dry weather discharges, such as from 
mine adits, tunnels, or contaminated 
springs or seeps, which are not storm 
water. Id.; Part III.A.2.a.: 60 FR at 51155. 
Note that such dry weather discharges 
are not affected by today's clarification. 

Under the Multi-Sector Permit at Part 
I.B.3.g., permit coverage is available for 
storm water discharges covered by 
some, but not all, of the various effluent 
guidelines that address storm water, 
including, for example, some of the 
storm water discharges under the 
Mineral Miiung and Processing 
GuideUnes at 40 CFR Part 436, 60 FR at 
51112. The Multi-Sector Permit does 
not, however, cover storm water 
discharges from point sources that are 
subject to the Ore Mining and Dressing 
GuideUnes. 60 FR at 51155; Part 
XI.G.l.a. 

Table G—4 of the Multi-Sector Permit, 
entitled "AppUcabiUty of 40 CFR Part 
440 Effluent Limitations Guidelines to 
Storm Water," identified various 
discharge sources associated wilh ore 
mining and dressing operations. The 
Table indicated EPA's view at that time 
conceming standards of regulatory 
control for those discharges. The 

different standards of regulatory control 
include: "mine drainage" effluent 
limitations guidelines, found in the 
Guidelines: "mill discharge process 
water" effluent limitations guidelines, 
also found in the Guidelines; "storm 
water,' which could, for example, be 
found in the Multi-Sector Pennit; and 
"unclassified," indicating discharges 
not regulated under the Guidelines or 
the Multi-Sector Permit. 

As EPA said in adopting the Multi-
Sector Permit: "Table G-^ clarifies the 
applicability of the Effluent Limitations 
Guidelines found in 40 CFR Part 440. 
This TaWe does not expand or redefine 
these Effluent Limitations Guidelines." 
60 FR at 50897 (emphasis added). EPA's 
intent in publishing Table G—4, 
therefore, was merely to reiterate the 
interpretation that EPA issued when it 
promulgated the Guidelines. 

m . Legal Challenge Conceming Table 
G-4 

On October 10,1995, the National 
Mining Association (hereinafter referred 
to as "NMA" or the "Petitioners") 
petitioned the U.S. Court of Appeals for 
the Eighth Circuit for judicial review of 
the Multi-Sector Permit. Specifically, 
Petitioners challenged EPA's 
determination that storm water runoff 
from a number of ancillary mine sources 
identified in Table G-4 of the Multi-
Sector Permit would constitute sources 
of "mine drainage" under the 
Guidelines. The particular mining 
activities of concem include overburden 
piles, haul roads made of overburden 
and other ancillary mine areas. As noted 
above, EPA excluded storm water runoff 
from these sources from coverage under 
the Multi-Sector Permit, The Petitioners 
contended that this determination 
reflects a new, more expansive 
interpretation of the Guidelines. 

NMA presented documents trom the 
prior Kennecott Utigation, namely: 
EPA's 1979 decision responding to 
Kennecott's petition for reconsideration 
of the Guidelines; a letter of EPA 
counsel which was attached to a 
decision responding to the Kennecott 
petition for reconsideration ofthe 
Guidelines: and a brief that EPA filed 
before the Tenth Circuit. NMA cited 
these documents to support its 
argument that EPA's interpretation prior 
to publishing the Multi-Sector Permit 
was that "overburden" ("waste rock/ 
overburden piles") and ancillary areas 
at mining operations would be outside 
the scope ofthe Guidelines. NMA 
asserted that certain entries in Table G-
4 were incorrect to the e.xtent that the 
table categorically identified discharges 
from such sources as covered by the 
Guidelines. NMA argued that, based on 
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EPA statements made during the course 
of the Kennecott litigation, no 
overburden-related areas are covered by 
the Guidelines. 

EPA has reviewed the Agency 
statements made during the 1979 
litigation challenging the Guidelines 
rule making. While disagreeing with 
NMA's categorical conclusion that no 
overburden-related areas ara covered by 
the Guidelines, EPA believes the earUer 
Agency statements reflect an EPA 
interpretation that a storm water 
discharge from a waste rock or 
overburden piles would not be subject 
to the Guidelines unless: (1) it naturaUy 
drains (or is intentionally diverted) to a 
point source; and (2) combines with 
"mine drainage" that is otherwise 
regulated under the Part 440 
regulations. Such a discharge would be 
subject to the Part 440 regulations if, 
however, it combined with either 
process waters (i.e.. miU drainage) or 
other mine drainage. This clarification 
was not obvious from the face of Table 
G-4 as presented in the Multi-Sector 
Permit. 

NMA's challenge to the Multi-Sector 
Permit is currentiy under the 
advisement ofthe Eighth Circuit. Both 
parties have submitted briefs. A 
coaUtion of citizens' interest groups, the 
Westem Mining Action Project and 
Sierra Club Legal Defense Fund, also 
filed an amicus curiae brief with the 
Court. On March 10,1997, the Eighth 
Circuit heard oral argument in National 
Mining Association v. EPA, No. 95-
3519. At that time, counsel for EPA 
represented to the court that EPA 
intended to prepare a clarification of the 
Agency's interpretation ofthe 
technology-based effluent limitations 
applicable to point source discharges 
from various areas at ore mining and 
dressing operations. Today's notice 
provides that clarification and would 
revise the Table so that it reflects only 
sources to which the Pemut would 
apply. 

IV. Interpretation 
Upon fuller review ofthe underlying 

record, EPA now beUeves that, in 1978-
79, the Agency did not consider certain 
point source discharges of storm water 
associated with "waste rock and 
overburden" to be subject to the Ore 
Mining and Dressing Guidelines. 
Specifically, EPA did not conduct a 
complete economic and technological 
assessment of diverting drainage flows 
from "waste rock or overburden" 
outside the active mining area into the 
active mining area. Therefore, the 
Agency did not consider such 
discharges to be sources of mine 
drainage. First, discharges from waste 

rock and/or overburden piles would be 
outside the scope of the Guidelines if 
they consist "entirely of diffuse mnoff 
which contacts overburden piles, which 
did not either normally flow to, or by 
design drain to a point source." Such 
diffuse nmoff would not even be subject 
to the NPDES permit program if it was 
not added to waters of the United States 
through a discrete, confined, 
discernable conveyance. See 44 FR 7953 
(Feb. 8,1979). Second, such discharges 
would be outside the scope of the 
Guidelines if storm water nmoff from 
waste rock and/or overburden-related 
sources does not combine with mine 
drainage otherwise subject to the Part 
440 regulations. In light ofthe above. 
EPA beUeves that, to the extent that a 
reader could misinterpret the Table as 
categoricaUy including all "waste rock/ 
overburden" sources to be within the 
"active mining area," Table G-4 did not 
accurately reflect the scope of the 
appUcability ofthe Guidelines. 

'Today's action does not change in any 
way EPA's interpretation of the coverage 
ofthe Guidelines set forth in the 1979 
Notice of Clarification, which provides 
that the Guidelines "are not intended to 
require the operator to collect and 
contain diffuse storm water runoff 
which would not otherwise be collected 
in or does not otherwise drain into a 
point source." Today's notice articulates 
the 1979 interpretation to the fact 
situation contained in Table G—4 of the 
Multi-Sector Permit. 

Discharges from overburden-related 
sources that do not combine with "mine 
drainage" otherwise subject to the Part 
440 regulations are not covered by the 
GuideUnes. Like all "point source" 
discharges, however, these discharges 
require NPDES permit authorization to 
be in compUance with the CWA. If these 
discharges are entirely composed of 
storm water (and are not covered by the 
Guidelines), then they may be 
authorized under an EPA general permit 
for storm water (if it otherwise meets the 
eUgibiUty provisions), or an individual 
permit with BPJ-based controls, which 
may include either nvimeric Unutations 
and/or narrative limitations (in the form 
of BMPs). 

Discharges.from haul roads 
constructed of waste rock or spent ore 
are subject to the Guidelines only if the 
discharge combines with "mine 
drainage" otherwise subject to the Part 
440 regulations and the resulting storm 
water flows drain into a point source. 
Point source discharges consisting 
entirely of storm water from haul road-
related sources would be addressed in 
the same manner as "waste rock and 
overburden" (see above). As noted 
above, such discharges would be 

outside the scope of the NPDES program 
if they consist entirely of diffuse runoff 
which does not flow to a point source. 

EPA notes tiiat NPDES permit 
coverage is still required when runoff 
from waste rock and overburden piles is 
channeled or drains to a point source. 
Under today's clarification, 
determinations about whether numeric 
effluent limitations similar to those in 
the Ore Mining and Dressing Guidelines 
should apply to discharges from 
overburden piles and haul roads are 
ones to be made on a site-by-site basis 
based on the "best professional 
judgment" of the permit writer 
(according to regulations at 40 CFR 
125.3(d)). Such permits might include 
effluent limitations similar to the 
effluent limitations for "mine drainage" 
under the Guidelines. If determined 
feasible, EPA acknowledges that 
compUance with such Umits may 
necessitate diveraion of flows from such 
sources for treatment purposes. EFA 
provides additional guidance below. 

V. Guidance To Permit Applicants and 
Pennit Writers 

Based on the foregoing discussion, 
EPA is revising Table G—4 today. In its 
earUer form. Table G-4 could have been 
misinterpreted. Consistent with earUer 
EPA statements made in the preamble to 
the GuideUnes, the Notice of 
Clarification and other documents 
discussed above, the Table G-4 
references to discharges from "waste 
rock/overburden" and "onsite haul 
roads constmcted of waste rock or spent 
ore" at active ore mining and dressing 
sites are hereby modified. The Agency 
does not consider those discharges to be 
subject to the Guidelines unless they 
combine with "mine drainage" 
otherwise subject to the Part 440 
regulations and the resulting storm 
water flows drain into a point source. 
Although not compelled by the 
GuideUnes, numeric effluent limitations 
may be appropriate for these discharges 
if the permit writer so determines on a 
BPJ basis or if the discharge would 
cause or contribute to a violation of 
water quaUty standards. 

The term "active mining area" should 
be interpreted in accordance with the 
plain language of the regulations; 
however, application of the definition 
may vary from mine to mine. As the 
Tenth Circuit recognized in the 
Kennecott Corp. case, "to cast such 
definitions in absolute, unequivocal 
terms would be unrealistic, if not 
altogether impossible." 612 F.2d at 
1243. The regulations define "active 
mining area" as "a place where work or 
other activity related to the extraction, 
removal, or recoverv of metal ore is 
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being conducted, except, with respect to 
surface mines, any area of land on or in 
which grading has been completed to 
return the earth to desired contour and 
reclamation work has begun." 40 CFR 
440.132(a). 

Today's interpretation and guidance 
describe a distinct class of discharges 
that was not apparent from the face of 
Table G—1 when the Agency published 
the Multi-Sector Permit. Specifically, 
today's interpretation identifies some 
discharges that could have been 
interpreted to be "mine drainage" under 
the plain language of the Guidelines 
and, therefore, within the applicability 
of the Guidelines and ineligible for 
coverage under the ore mining and 
dressing portion of the Multi-Sector 
General Pennit (and under Table G-4) 
even though the Agency did not 
evaluate the technological feasibility 
and cost impacts of diverting drainage 
from those sources into the active 
mining area when it developed the Ore 
Mining and Oressing Guidelines, Based 
on today's clarification, such an 
interpretation would be inaccurate 
because EPA did not require diversion 
of flows from outside the active mining 
area into the active mining area for 
treatment. For this class of discharges 
described by today's notice, i.e., those 
from overburden and/or waste rock 
sources that do not combine with mine 
drainage otherwise subject to the Part 
440 regulations, authorization under a 
EPA general pennit for storm water may 
be available subject to the eligibility 
restriction against storm water 
discharges that the Agency has 
determined to be or may reasonably be 
expected to be contributing to a 
violation of a water quaUty standard. 

Note that the permit appUcant bears 
the initial responsibility to determine 
whether its discharges are eligible for 
coverage under an EPA-issued general 
permit. Discharges of "mine drainage" 
from the "active mining area" are not 
eligible for authorization under either 
the NPDES Baseline General permit or 
the Multi-Sector Permit because such 
discharges are subject to the Guidelines. 
For this reason, EPA encourages permit 
applicants to contact the NPDES permit 
issuance authority if there is any doubt 
regarding the nature and scope of the 
"active mining area" at the site of their 
operations. In many cases, 
modifications to individual permits may 
be more appropriate for longer-term 
authorization ofthe storm discharges in 
Question. Of course, as indicated in the 
Table, there may be other such point 
sources of drainage from within the 
active mining area that would not be 
"mine drainage." Such discharges may 

be appropriately regulated under EP.\ 
general permits for storm water. 

EPA also recommends that permit 
applicants contact the relevant NPDES 
authority for assistance in determining 
the appropriate permitting vehicle to 
address the class of discharges 
described in today's notice. At the time 
of reissuance, individual permits 
provide the best opportunity to evaluate 
all discharges at a mining operation, 
determine appropriate technology-based 
and water quality-based limitations, and 
tailor controls appropriate for the 
discharge, for example, through the use 
of best professional judgment (BPJ) 
according to 40 CFR § 125.3(d) or 
analogous State law, and where 
necessary to assure compUance with 
water quality standards. 

NPDES permitting authorities should 
consider the following pollutants of 
concem when determining appropriate 
permit limitations: 
—pH, Acidity, and Alkalinity. The term 

pH is a measure of relative acidity or 
alkalinity of water. Acidity is 
produced by substances that yield 
hydrogen ions upon hydrolysis and 
alkalinity is produced by substances 
that yield hydroxyl ions. The 
concentration of hydrogen ions is 
termed "pH." At a pH of 7, the water 
is neutral; lower pH values indicate 
acidity and higher values indicate 
alkalinity. Mine waste water is 
generally acidic as a result of the 
oxidation of minerals. Extremes in pH 
or rapid pH changes can exert stress 
conditions on aquatic biota, even to 
the point of killing aquatic life. The 
relative toxicity to aquatic life of other 
pollutants often is related to pH. For 
example, metalocyanide complexes 
can increase a thousand-fold in 
toxicity with a decline of 1.5 pH 
units. pH also affects the availability 
of nutrients utiUzed by aquatic life. 

—Total Suspended Solids ("TSS"). 
Suspended solids adversely affect 
fisheries by covering the bottoms of 
streams and lakes, destroying the 
bottom dwelling fish and spawning 
grounds. Solids in suspension 
increase water turbidity, reduce Ught 
penetration and impair photo 
synthetic activity. When solids settle 
to the bottom, they are often more 
damaging to aquatic Ufe. TSS 
composed of organic matter may 
deplete available oxygen supplies 
necessary for maintaining aquatic 
ecosystems. High TSS concentrations 
are prevalent in discharges from 
mining operations as a result of the 
mining process itself. 

—Copper. In relatively low doses, 
copper can cause systems of 

gastroenteritis in humans, with 
nausea and intestinal initations. 
Copper concentrations of less than 
one milligram per liter can be toxic to 
many kinds of fish and aquatic biota. 

—Zinc. Concentrations of zinc ranging 
from 0.01 to 0.1 milligrams per liter 
are lethal to fish. Zinc may be 
rendered more toxic in the presence 
of copper. 
If the NPDES permitting authority has 

data, for example, which indicate that 
discharges outside the active mining 
area only present pollution concems 
associated with solids (e.g., settleable 
solids or total suspended soUds), the 
pennit requirements for those 
discharges may be limited to controlling 
those solids. However, if discharges 
contain heavy metals, the permitting 
authority, using BPJ, may estabUsh 
appropriate technology-based metals 
effluent limitations. Further, if the 
permitting authority has data to indicate 
a reasonable potential to cause or 
contribute to an excursion of water 
quality standards for other pollutants, 
including pH and/or heavy metals, then 
the permit must include those more 
stringent requirements to assure 
compliance with water quality 
standards. EPA recommends ongoing 
moiutoring for both pH and metals 
because the complex geochemistry at 
many mine sites presents difficulty in 
predicting the quality of storm water 
into the future. 

In making BPJ determinations to 
require, for example, diversion of 
contaminated storm water flows for 
treatment, permitting authorities need to 
consider: the age of the equipment and 
facilities involved; process employed; 
the engineering aspects of the 
application of various types of control 
techniques: process changes; the costs of 
achieving effluent reduction; and non-
water quality environmental impacts 
(including energy requirements). Such 
considerations should be documented 
in permit fact sheets. 

In cases where there is a dry weather 
discharge outside the scope of the 
Guidelines, EPA strongly recommends 
that the permitting authority issue an 
individual NPDES permit using BPJ to 
establish appropriate technology-based 
limits or more stringent limitations 
necessary to assure compliance with 
water quality standards. The permitting 
authority should consider the degree of 
pollutant discharges (especially, 
whether the discharge contains heavy 
metal pollutants) and must consider the 
impact on the receiving water when 
establishing appropriate water quality-
based controls on the discharge. 

Finally, the Agency cautions that 
today's interpretation should not be 
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read as a license for mine operators to 
convert point source discharges into 
"nonpoint" sources in order to avoid 
regulation under the NPDES permit 
program. If a mining operation has a 
discernable, confined, discrete 
conveyance, any attempt to avoid 
regulation by intentional "diffusion" of 
that waste water stream, for example by 
spraying it over a hill side or inserting 
diffiising devices at the ends of drainage 
culverts, would still constitute a point 
source discharge if the waste water 
ultimately enters waters of the United 
States (as opposed to appropriate land 
application of such waste watera). While 
such diffusion may beneficially reduce 
the potential for erosion and instream 
sedimentation, it would not eliminate 
the need for treatment where necessary, 
for example, where the discharge 
contains metals contributing to a 
violation of State water quaUty 
standards. 

VI. Monitoring Requirements for Waste 
Rock and/or Overburden Sources 
EUgible for Authorization Under 
Today's Modification 

Subject to the eUgibiUty limitations in 
the Multi-Sector Permit, storm water 
discharges from waste rock and 
overburden sources are eUgible for 
general permit authorization according 
to the terms and conditions of the 
permit. For the most part, permittees 
vtnll control such discharges in the same 
maimer as other storm water discharges 
associated with the operation that were 
already eligible for permit coverage. In 
response to conunents that extending 
Multi-Sector Permit coverage to this 
category of discharges is inappropriate, 
however, today's permit modifications 
impose requirements for analytic 
monitoring of storm water discharges 
from these waste rock and/or 
overburden sources. 

By authorizing storm water discharges 
from waste rock and/or overburden 
sources, today's modifications to the 
Multi-Sector Permit will assure 
identification of and poUutant reduction 
at waste rock and/or overburden sources 
that might othenvise have remained 
unregulated until EPA (or State) 
regulatory personnel conduct 
individual, mine-by-mine, source-by-
source evaluations. Under the 
monitoring requirements in today's 
modification, permittees (at all types of 
mines) will sample and measure at least 
once for a variety of mining-related 
pollutants. In addition, depending on 
the tvpe of ore mined, permittees will 
also sample and measure twice annually 
for a list of pollutants specified for 
specific types of ore mining categories. 

The Multi-Sector Pennit. as modified, 
expires in September 2000. Thus, the 
authorization provided by today's 
permit modification will be of limited 
duration. Given the limitations in the 
data set from which EPA derived the 
requirements in the Multi-Sector Permit, 
the Agency believes that moiutoring 
over time (imtil September 2000) is 
necessary, both to appropriately control 
storm water discharges from waste rock 
and overburden until September 2000, 
and to determine the appropriate 
control measures upon reissuance of the 
Multi-Sector Permit. As such, the 
monitoring is both "regulatory," in that 
it will identify sources of particular 
concem, as well as "evaluative," in that 
it vtrill provide data to describe and 
evaluate storm water discharges from 
waste rock and overburden sources in a 
comprehensive fashion. 

For storm water discharges from 
waste rock and overburden piles, 
permittees wiU sample and analyze at 
least once for the following metals: 
antimony, arsenic, berylUum, cadmium, 
copper, iron, lead, manganese, mercury, 
luckel, selenium, silver, zinc. Each of 
these metals can be measured using the 
same analytic test procedure. The 
original Multi-Sector Permit also 
included "parameter benchmark 
values" for each of these metals. See 60 
FR at 50826 (Table 5). Consistent with 
the identification of pollutants in the 
benchmark values table, permittees will 
measure for total "recoverable" metals. 
Though the Agency has expressed a 
poUcy preference for measurement of 
total dissolved metals in describing 
ambient water quaUty, the monitoring 
for total metals to characterize effluent 
discharges under today's modification is 
consistent with NPDES regulations, 
which specify that, when a permit 
contains a limitation for a metal, the 
limit be expressed in terms of total 
recoverable metals. See 40 CFR 
122.45(c). At the discretion of the 
permittee, however, the pennittee may 
also report information about 
"dissolved" metal analysis for the 
measured samples because EPA will 
evaluate all available moiutoring 
infonnation to determine appropriate 
terms and conditions for the Multi-
Sector Permit upon reissuance. 
Permittees will also sample and analyze 
for pH, hardness, total settleable solids 
(TSS) and turbidity in the storm water 
discharges from such piles. 

For any pollutant occurring above a 
benchmark value, the permittee will 
sample and analyze twice annually. In 
the case of pH monitoring, two annual 
samples is required if the measured pH 
falls outside the range listed in Table 5. 
Hardness does not have a benchmark 

value: twice annual measurement of 
hardness would accompany 
measurement for any hardness 
dependent metals (cadmium, copper, 
lead, nickel, silver, and zinc) required to 
be measured twice annually based on 
this initial measurement. 

The permit includes this monitoring 
"screen" based on the geologic 
variabiUty of waste rock and overburden 
associated with various ore types. 
Though a particular site may be mined 
only for a particular ore type, other 
metals may exist in the overburden 
(though not high enough in content to 
be of economic value). This initial 
monitoring will identify any such 
metals of concem. Measurement of such 
metals above the identified 
"benchmark" necessitates continuing 
attention through twice annual 
monitoring. Measurement of pH wiU 
also identify mine piles of concem for 
acidity. Information about hardness is 
important in determining bioavailabiUty 
of measured metals, which in tum is 
useful to predict water quality impact. 
Measurement of total settleable soUds 
and turbidity provides an indication of 
the effectiveness of measures to control 
erosion and runoff of storm water, 
which may impair aquatic Ufe and 
aquatic habitat at high levels. 

As noted above, permittees are also 
automaticaUy required to conduct twice 
aimual monitoring for specified 
poUutants associated with the specific 
type of ore mined at the facility. For 
certain types of ore mines, the effluent 
limitations guidelines (the Part 440 
regulations) identified specific 
"poUutants of concem." Given the 
potential for changes in geochemistry of 
waste rock and overburden piles over 
time, this categorical monitoring (twice 
yearly) is required regardless of the test 
results from the initial monitoring 
screen. Note that two types of ore 
mining operations, iron mining and 
uranium/radium/vanadium mining, are 
required to measure for dissolved iron 
and dissolved radiimi, respectively. 

The permit requires two monitoring 
events per year (once between January 
and June, and once between July and 
December) in order to assure that 
collected samples reliably "represent" 
expected discharges over the course of 
the year and to account for the 
significant potential difficulty (and 
potential for resulting enor) in 
sampling. Given the opportunity for a 
sampling waiver under certain 
temporally-dependent conditions, the 
twrice annual monitoring requirement 
will provide a meaningful 
representation of discharges, including 
seasonal variabilitv. 
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The analytic monitoring requirements 
only apply to storm water discharges 
from piles of waste rock and overburden 
piles, not to haul roads and access roads 
constructed from waste rock or 
overburden. While the Agency is aware 
of the potential for water quaUty 
problems associated with acid rock 
drainage from piles of waste rock and/ 
or overburden, the Agency is not aware 
of the same threat from drainage from 
access roads and haul roads. Given the 
relative flow per discharge source 
compared to piles, visual discharge 
monitoring and inspection should be 
adequate for haul roads and access 
roads. 

Monitoring is required only at 
representative outfalls. Consistent with 
the existing Multi-Sector Permit, 
permittees are only required to sample 
and analyze discharges from the 
representative outfalls, which in tum, 
are to be identified in pollution 
prevention plans (i.e., in the 
topographic maps identifying drainage 
pattems). The pollution prevention plan 
also must explain why the discharges 
are expected to be substantially 
identical, estimate the drainage area and 
runoff coefficient. See generally, the 
explanation in the Multi-Sector Permit 
at 60 FRat 51160, coL 3 
("Representative Discharge"). 

Similar to the reporting requirements 
in the Multi-Sector Permit, permittees 
need to submit monitoring results in 
Discharge Monitoring Reports on an 
annual basis. Because the Multi-Sector 
Permit will expire in September 2000, 
this requirement will result in 
essentially two reports for each mining 
operation. The first report will provide 
important information upon which the 
Agency can begin the process to reissue 
the Multi-Sector Permit; the second 
report will confirm (or refute) 
preliminary decisions vtrith sufficient 
time for the Agency to evaluate tbe 
information prior to proposing 
reissuance. 

The permit modification (and 
monitoring requirements) apply to both 
"active" piles, as well as "inactive" 
piles, though only at "active" mining 
and dressing operations. Permittees 
have discretion to sample discharges at 
any convenient point prior to discharge 
to waters of the United States, including 
a sampling point after application of the 
best management practice. Consistent 
with the analytic monitoring 
requirements for discharges from active 
copper mines (in the existing Multi-
Sector Permit), permittees may collect 
substitute samples when adverse 
weather conditions create dangerous 
conditions for oersonnel or otherwise 

make the collection of a sample 
impracticable. 

vn . Summary of Responses to Public 
Comments 

EPA has prepared a comprehensive 
response to public comments received 
on the proposal and that document is 
available in the administrative record 
for today's action. Some of those 
comments and responses are included 
below. 

Comment. EPA's 1978 and 1982 
Development Documents reveal that 
EPA has never analyzed the technical 
and economic feasibiUty of subjecting 
storm water runoff from vast overburden 
piles, haul roads and similar ancillary 
areas to the strict Part 440 effluent 
limitations. EPA wrongly still presumes 
that the "active mining area" should be 
interpreted broadly, l ^e purported 
definition ofthe term "mine" [from the 
1975 preamble and 1978 Development 
Document] is inconsistent with (and far 
broader than) the subsequentiy-
promulgated regulatory definition of the 
term "mine" for the purposes of 40 CFR 
§ 440.132. That defiiution does not 
include such things as "haul roads" or 
"aU lands affected by the construction 
of new roads or the improvements or 
use of existing roads to gain access to 
the site," nor does it include 
"overburden piles" or "storage areas" 
(except to the extent that such piles or 
areas are currentiy being used for the . 
"secondary recovery of metal ore"). 
Thus, the proposed modification is 
inconsistent on its face with the existing 
regulation and should be eliminated. All 
references to the scope of the term 
"mine" (or the "active mining area") 
should be limited to the regulatory 
definitions which speak for themselves. 

Response. The commenter presents 
forceiiil arguments supporting revision 
ofthe interpretation of "the" definition 
as proposed, but some of its 
assumptions understate and confuse the 
nature of the Agency's actions in 
developing and promulgating the Part 
440 regulations. By today's action. EPA 
explains its interpretation. 

The definition of "mine" at 40 CFR 
440.132(g) includes "an active mining 
area, including all land and property 
placed under, or above the surface of 
such land, used in or resulting from the 
work of extracting metal ore or minerals 
from their natural deposits by any 
means or method, including secondary 
recovery of metal ore from refuse or 
other storage piles, wastes, or rock 
dumps and mill tailings derived from 
the mining, cleaning, or concentration 
of metal ores." An "active mining area" 
is "a place where work or other activity 
related to the extraction oi, removal, or 

recovery of metal ore is being 
conducted, except, with respect to 
surface mines, any area of land on or in 
which grading has been completed to 
retum the earth to desired contour and 
reclamation work has begim." 40 CFR 
440.132(a)(emphasis added). The plain 
meaning of the words "other activity 
related to* * *" could be interpreted 
to include overburden-related sources 
(in that disposal of mining waste is 
"related to" and, in fact integral to, 
mining) and haul roads (in that access 
to and from mining sites is "related to" 
and, in fact, integral to mining). Under 
today's interpretation, however, 
overburden-related sources would not 
be categorically subject to the Part 440 
regulations unless otherwisa sited in the 
active mining area. Likewise, waste rock 
and overburden-related sources are not 
categorically excluded from .. ••̂ •• 
appUcabiUty of the Part 440 iegulatibns 
because some such sources may besited 
in the active mining area and combine 
with mine drainage otherwise regulated 
under the Part 440 regulations. 

The definitions ofthe term "mine," 
froin the 1975 preamble and 1978 
Development Document differ from the 
definition ofthe term "mine" published 
at 40 CFR § 440.132. Descriptions in the 
1975 preamble and 1978 Development 
Document were developed and used by 
Agency personnel gathering infoimation 
at existing mining operations. EPA 
presumes that some of the sources 
identified in the 1975 preamble and 
1978 Development Document did drain 
to existing treatment systems at some -
faciUties. EPA acknowledges, however, 
that the location of such sources does 
not necessarily and categoricaUy define 
the geographic scope of active mining 
area. EPA notes that the definition of 
"mine" in the 1982 Development 
Docuiment more closely paraphrases the 
regulatory definitions. 

To respond to this comment and 
avoid further confusion, however, EPA 
has removed references to the 1975 and 
1978 developmental definitions in the 
interpretation published today. By 
today's action, a discharge associated 
with the disposal of waste rock or 
overburden source would not be subject 
to regulation under the Part 440 
regulations unless it: (1) naturally drains 
(or is intentionally diverted) to a point 
source; and (2) combines with "mine 
drainage" that is otherwise regulated 
under the Part 440 regulations. As such, 
EPA has modified the provisions of the 
Multi-Sector permit to include 
monitoring provisions that should 
effectively identify any waste rock emd 
overburden sources of environmental 
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Comment. The newly proposed 
version of Table G-4 omits certain 
sources of storm water discharges that 
were listed in the prior version and as 
to which the multi-sector general permit 
should be applicable, specifically, 
crusher areas, ore piles, emd spent ore 
piles. The commenter believes these 
areas are outside the active mining area. 

Response. The published 
interpretation no longer attempts to 
enumerate various areas at mining 
operations for the purposes of indicating 
those for which the Part 440 regulations 
apply. By deciding not to Ust those 
areas, EPA specifically does not expand 
permit coverage to include those areas. 
In the group appUcations from the 
mining industry, group appUcants did 
not specificaUy seek permit 
authorization for such areas. EPA 
therefore lacks sufficient information to 
address these areas today. 

Comment. Mines are subject to state 
and federal regulations pertaining to 
dust. Nevada encourages the use of 
pumped groimdwater for dust control in 
order to conserve water. To subject haul 
roads to numeric effluent limitations 
because they use pumped groundwater 
to limit dust in order to comply vnth 
other regulations seems 
coimterproductive and shortsighted. 
Any statement that would subject these 
roads to such limitations should be 
deleted. In Nevada, groimdwater is 
typically pumped from an underground 
aquifer to a holding tank for dust control 
usage. Groundwater used for dust 
control is not normally appUed to roads 
during storm events, thus, there would 
be no commingling of storm water and 
ground water. 

Response. EPA did not intend to 
identify all waters used for dust control 
as sources of mine drainage. EPA 
recognizes that groimdwater is used for 
dust control in some areas ofthe 
country. EPA does not necessarily 
consider groundwater to be mine 
drainage, especially imcontaminated 
groundwater. When mine water, which 
might otherwise constitute mine 
drainage, is used for dust control, 
however, then such dust control waters 
would remain mine drainage. 

Comment. The proposed modification 
should not be limited to EPA Regions 1, 
6, 9, and 10. EPA Region 8 has relied on 
Table G-4 from the original Multi-
Sector Permit to dictate to States with 
EPA-approved NPDES permit programs 
how 40 CFR Part 440 must be 
interpreted. EPA has provided the 1995 
Multi-Sector Permit to authorized States 
as a model. Because authorized States 
must have requirements that are at least 
as stringent as the federal program, EPA 
should confirm that anv revised 

interpretation of 40 CFR Part 440 is 
applicable to all States with ore mining 
and dressing facilities. EPA's 
interpretation in Table G-4 is applicable 
to all States, not just EPA, inducting for 
the purnoses of withdrawal of 
authorized State NPDES programs. EPA 
has not provided a reasoned and viable 
basis for regional distinctions in 
applicability of the interpretation in the 
proposed modification. 

Response. EPA agrees that the 
Agency's interpretation ofthe Part 440 
regulations should apply on a national 
basis. States authorized to administer 
the NPDES permitting program are to 
include effluent Umitations in permits 
that are at least as stringent as the 
limitations that EPA would include in 
NPDES permits. Because the 
interpretation in today's action is just 
that—an interpretation—and because 
the primary action EPA takes in today's 
action is to modify EPA-issued NPDES 
general permits for storm water 
associated vnth industrial activity (the 
Multi-Sector Permit), only the EPA 
Regional Administratora who issue the 
Multi-Sector Permit sign today's notice. 
EPA does intend, however, that the 
interpretation associated with the 
modification to the Multi-Sector Pennit 
apply on a nationwide basis. 

Comment. EPA should address the 
situation where an overburden pile is 
physically separated from and does not 
naturally drain to an open pit. 

Response. EPA generaUy 
acknowledges that some mining 
operations and some States authorized 
to administer the NPDES program have 
not historicaUy interpreted the term 
"active mining area" in the same 
manner as the Agency would have 
interpreted that term reflected in the 
1995 version of Table G—4. Upon fuller 
review of the underlying admiiustrative 
record to the original Part 440 mle 
makings, EPA concludes that the 
Agency did not conduct a complete 
economic and technological assessment 
of diversion of drainage flows from 
"waste rock or overburden" outside the 
active mining area into the active 
mining area. As such, the Agency agrees 
that a waste rock or an overburden pile 
that is physically separated from and 
does not naturally drain (or has not been 
intentionally diverted) to treatment 
would not be a source of mine drainage. 
In such a case, however, evaluation of 
the resulting discharges would be 
necessary and appropriate to determine 
whether such discharge would cause, 
have a reasonable potential to cause, or 
contribute to a violation of any water 
quality standard. 

Comment. EPA should clarify that 
water quality treatment of "mine 

drainage ' necessitated by active nuning 
(e.g., construction of a waste rock pile) 
is part of the "active mining area" and 
the "mine" and that such drainage is 
subject to the effluent limitations 
guidelines for the life of the discharge. 

Response. EPA generally agrees that 
mining operation point sources from 
active mining that represent water 
quality concems remain subject to CWA 
control requirements for as long as the 
discharge causes or contributes (or has 
a reasonable potential to contribute) to 
a violation of a water quaUty standard. 
EPA presumes that treatment to protect 
water quality may be necessary, for 
example, for discharges from a waste 
rock pile with mineral content high 
enough to leach metals under nonnal 
environmental conditions. EPA does 
not, however, conclude that all 
regulation of point sources to protect 
water quaUty necessarily means that 
such point sources are subject to 
regulation under the national effluent 
limitations guidelines. Any more 
stringent water quaUty based effluent 
liinitations are necessary when 
technology-based Umitations ara 
insufficient to assure compUance with 
water quaUty standards. Ilie imposition 
of a water quaUty based effluent 
limitation does not necessarily-expand 
the appUcabiUty of technology-based 
liinitations. Such water quality-based 
limitations may regulate different or 
fewer (or more) pollutants than 
appUcable technology-based liinitations. 

Comment. EPA should interpret the 
Neuman letter to exempt only releases 
from "areas * • • where work or other 
activity related to the extraction, 
removal or recovery of metal ore is not 
being conducted." EPA should clarify 
that an active waste dump is clearly 
within an area where such work is being 
conducted. The proposed modffication 
correctiy notes the distinction between 
discharges from active waste rock 
dumps and inactive dumps. The former 
are subject to the effluent liinitations 
guidelines and the latter ara not 

Response. EPA beUeves that, as a 
practical metier, it would be difficult to 
differentiate discharges from newly 
placed overburden and existing 
overburden, especially when placement 
of overburden is being conducted at 
existing piles. Importantiy, the mere 
placement of such "new" overburden to 
an existing overburden pile does not 
automatically make the pile part of the 
active mining area under the Part 440 
regulations. 

Comment. The Administrator's 
decision of Febmary 21.1979, did not 
exempt active waste rock dumps that do 
dredn to a point source. 

I 
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Response. As noted previously, EPA 
has struggled to provide meaning to the 
Administrator's Febmary 21,1979 
decision in light of the appended letter 
from Mr. Neuman. EPA agrees that the 
Administrator's decision, to the extent it 
addresses drainage to a point source, 
clearly does not provide any basis to 
presume any exemption from NPDES 
permit requirements. The Agency does 
not, however, endorse the negative 
inference that the commenter draws 
from the Administrator's decision. 
Under today's clarification, a discharge 
associated v^th the disposal of waste 
rock and/or overburden would not be 
subject to regulation under the Part 440 
regulations unless it: (1) drains naturally 
(or is intentionally diverted) to a point 
source; and (2) combines with "mine 
drainage" that is otherwise regulated 
under the Part 440 regulations. 

v m . Regulation Assessment 
Requirements 

A. Executive Order 12866 

Under Executive Order 12866 (58 FR 
51735; October 4,1993), tiie Agency 
must determine whether the regulatory 
action is "significant" and therefore 
subject to OMB review and the 
requirements of the Executive Order. 
The Order defines "significant 
regulatory action" as one that is Ukely 
to result in a rule that may: 

(1) Have an annual effect on the 
economy of SlOO milUon or more, or 
adveraely affect in a material way the 
economy, a sector of the economy, 
productivity, competition, jobs, the 
environment, pubUc health or safety, or 
State, local, or tribal governments or 
communities; 

(2) Create a serious inconsistency or 
otherwise interfere with an action taken 
or planned by another agency; 

(3) Materially alter the budgetary 
impact of entitlements, grants, user fees, 
or loan programs or the rights and 
obligations of recipients thereof; or 

(4) Raise novel legal or poUcy issues 
arising out of legal mandates, the 
President's priorities, or the principles 
set forth in the Executive Order. 

Because the Agency takes the position 
that NPDES general permits are not 
"mles" or "regulations" subject to the 
rule making requirements of 
Administrative Procedure Act section 
553, it has been determined that this 
mle is not a "significant regulatory 
action" under the terms of Executive 
Order 12866 and is therefore not subject 
to OMB review. 

B. Regulatory Flexibility Act 

The Agency has determined that the 
permit modification being published 

todav is not subject to the Regulatorv 
Flexibility Act ("RFA"), which 
generally requires an agency to conduct 
a regulatory flexibility analysis of any 
significant impact the mle will have on 
a substantial number of small entities. 
By its terms, the RFA only applies to 
mles subject to notice-and-comment 
rale making requirements under the 
Administrative Procedure Act ("APA") 
or any other statute. Today's permit 
modification is not subject to notice and 
comment requirements under the APA 
or any other statute because the APA 
defines "mles" in a manner that 
excludes permits. See APA section 551 
(4), (6), and (8). 

APA section 553 does not require 
pubUc notice and opportunity for 
comment for interpretative mles or 
general statements of poUcy. In addition 
to modifying the general permit, today's 
action repeats an interpretation of 
existing regulations promulgated almost 
twenty yeara ago. The action would 
impose no new or additional 
requirements. 

C. Unfunded Mandates Reform Act 

Titie n of the Unfunded Mandates 
Reform Act of 1995 (UMRA), P.L. 104-
4, estabUshes requirements for Federal 
agencies to assess the effects of their 
regulatory actions on State, local, and 
tribal governments and the private 
sector. Under section 202 ofthe UMRA, 
EPA generally must prepare a written 
statement, including a cost-benefit 
analysis, for proposed and final rules 
with "Federal mandates" that may 
result in expenditures to State, local, 
and tribal governments, in the aggregate, 
or to the private sector, of $100 milUon 
or more in any one year. 

For reasons explained in the 
discussion regarding the Regulatory 
Flexibility Act, the UMRA only appUes 
to mles subject to notice-and-comment 
mle making requirements under the 
APA or any other statute. Today's 
permit modification is not subject to 
notice and comment requirements 
under the APA or any other statute 
because the APA defines "mles" in a 
manner that excludes permits. See APA 
section 551 (4), (6), and (8). 

Today's permit modification contains 
no Federal mandates (under the 
regulatory provisions of Title II ofthe 
UMRA) for State, local, or tiibal 
governments or the private sector. 
Today's modification merely axmounces 
an Agency interpretation of existing 
regulations. EPA has determined that 
this permit modification does not 
contain any Federal mandate that may 
result in expenditures of $100 million or 
more for State, local, and tribal 
governments, in the aggregate, or the 

private sector in any one year. 
Therefore, today's permit modification 
is not subject to the requirements of 
section 202 ofthe UMRA. 

Before EPA establishes any regulatory 
requirements that may significantiy or 
uniquely affect small governments, 
including tribal governments, it must 
have developed under section 203 of the 
UMRA a small govemment agency plan. 
The plan must provide for notifying 
potentially affected small governments, 
enabUng officials of affected smaU 
governments to have meaningful and 
timely input in the development of EPA 
regulatory proposals with significant 
Federal intergovernmental mandates, 
and informing, educating, and advising 
small governments on compUance with 
the regulatory requirements. Because 
today's modification is based on an 
interpretation of existing regulations 
and because EPA anticipates that 
extremely few, if any, small 
governments operate mining operations, 
EPA has determined that this action 
contains no regulatory requirements that 
might significantiy or uniquely affect 
smaU governments. 

D. Paperwork Reduction Act 

The permit modification contains no 
requests for information and 
consequently is not subject to the 
Paperwork Reduction Act, 44 U.S.C. 
§§ 3501 et seq. 

Official Signatures 

Accordingly, I hereby find consistent 
with the provisions of the Regulatory 
FlexibiUty Act, that these final pennit 
modifications will not have a significant 
impact on a substantial number of small 
entities. 

Authority: Clean Water Act, 33 U.S.C 1251 
et seq. 

Dated: July 29,1998. 
Mindy Lubber. 
Acting Regional Administrator, Region 1. 

Dated: July 29.1998. 
Gregg A. Cooke, 
Regional Administrator, Region 6. 

Dated: )uly 18.1998. 
Laura Yoshii. 
.-Irting Regional Administrator, Region 9. 

Dated: July 21, 1998. 
Chuck Clarke. 
Regional Administrator, Region 10. 

Final Permit Modification 

This permit modification shall 
become effective on September 8.1998. 
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Region 1 

Signed and issued this 24th dav of July. 
1998. 
Linda M. Murphy, 
Director, Office of Ecosystem Protection. 

Areas of covetage 

Connecticut Inaian Country .. 
Maine 
Maine Inoian Country 
Massactiusens 
Massachusetts Indian Coun-

try. 
New Hampshire 
Rhode Island Indian Country 
Vemiont Federal Facilities ... 

Permit No. 

CTR05*#»F 
MER05'### 
MER05*##F 
MAR05'### 
MAR05*##F 

NHR05*### 
RIR05*##F 
VTR05*##F 

Areas of coverage 

Oil and gas exploration 
and production related 
industries and pipeline 
industries that are regu-
lated by the Oklahoma 
Corporation Commission. 

Texas 

Indian country 

Permit No. 

OKR05*'## 

TXR05'### 

TXR05*##F 

Areas of coverage 

Oregon: 
Fort McDermitt Reserva-

tion. 
Utah 

Goshute Reservation 
Navajo Reservation 

Pennit No. 

NVR05*##F 

NVR05*##F 
AZR05*##F 

Region IX 

Signed this 24th of July, 1998. 
Alexis Strauss, 
Acting Director, Water Division. 

Region X 

Signed this 21st of July, 1998. 
Phlhp G. Millam, 
Director, Office of Water. 

Region VI 

Signed this 29th of )uly, 1998. 
William B. Hathaway, 
Water Quality Protection Division Director. 

Areas of coverage 

Louisiana Indian country 
New Mexico 

Indian country (except 
Navajo and Ute Moun-
tain Reservation lands). 

Oklahoma: 
Indian country 

Permit No. 

LAR05*««F 
NMR05'#«# 
NMR05-»#F 

OKR05*##F 

Areas of coverage 

Arizona 

Federal Facilities 
CalKomla: 

Indian country (Not includ-
ing Hoopa Valley Tribe). 

Idaho: 
Duck Valley Reservation .. 

Nevada Indian country 
New Mexico: 

Navajo Reservatkjn 

Permit No. 

A2R05*### 
AZR05*##F 
AZR05*##F 

CAR05*##F 

NVR05*##F 
NVR05-##F 

AZR05*##F 

Areas of coverage 

Alaska Indian country 
Idaho: 

Federal Fadiities 
Indian country (except 

Duck Valley Reservation 
lands). 

Oregon Indian country (ex-
cept for Fort McDemiitt 
Resenratjon lands). 

Washington Indian country ... 
Washington Federal Facili-

ties. 

Permit No. 

AKR05*##F 
IOR05*»»« 
IOR05*««F 
IDR05'«#F 

ORR05*«F 

WAR05*##F 
WAR05*##F 

1. For the reasons set forth in this 
preamble, the table pubUshed at 60 FR 
50897 is modified to read as foUows: 

TABLE G-4.—APPLICABILITY OF THE MULTI-SECTOR GENERAL PERMIT TO STORM WATER RUNOFF FROM ACTIVE ORE 
(METAL) MINING AND DRESSING SITES 

Discharge/source of discharge Note/comment 

Piles: 
Waste rock/overburden 

Topsoil. 
Roads constructed ot waste rock or spent ore: 

Onsite haul roads 

Offsite haul/access roads. 
Roads not constructed of waste rock or spent ore: 

Onsite haul roads 
Offsite haul/access roads. 

Milling^concentrating: 
Runoff from tailings dams/dikes when constructed of waste rock/ 

tailings. 
Runoff from tailings dams/dikes when not constructed of waste 

rock/tailings. 
Concentration building 
Mill site 

Ancillary areas: 
OfTice/administrative buikjing and housing 
Chemical storage area 
Docking facility 

Explosive storage 
Fuel storage (oil tanks/coal piles) 
Vehicle/equipment maintenance areei/building 
Parking areas 
.Cower plant. 
Truck wasn area 

Reclamation-related areas: 
Any disturoeo area (unreclaimeo) 

If composed entirely of storm water and not combining with mine drain-
age. See Note bek>w. 

It composed entirely of storm water and not combining with mine drain-
age. See Note below. 

Except if "mine drainage" is used for dust control. 

Except if process fluids are present and only if composed entirely of 
storm water and not combining with mine drainage. See Note bekiw. 

Except if process fluids are present. 

If stomi water only and no contact with piles. 
If storm water only and no contact with piles. 

If mixed with storm water from the industrial area. 

Except if excessive contact with waste product that woukj otherwise 
constitute "mine drainage". 

But coverage unnecessary if only employee and visitor-type parking. 

Except when excessive contact with v/aste product that would other-
wise constitute "mine drainage". 

Only if not in active mining area. 
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TABLE G-4.—APPLICABILITY OF THE MULTI-SECTOR GENERAL PERMIT TO STORM WATER RUNOFF FROM ACTIVE ORE 
(METAL) MINING AND DRESSING SITES—Continued 

Oischarge/source of discharge Note/comment 

Reclaimeo areas released trom reclamation bonds prior to Dec. 17 
1990. 

Partially/inadeauaiely reclaimed areas or areas not released from 
reclamation oond. 

Storm water runoff from these sources 
are subject to the NPDES program for 
storm water unless mixed with 
discharges subject to the 40 CFR Part 
440 that are not regulated by another 
permit prior to mixing. Non-storm water 
discharges from these sources are 
subject to NPDES permitting and may be 
subject to the effluent Umitation 
guideUnes under 40 CFR Part 440. 

Note: Discharges from overburden/waste 
rock and overburden/waste rock-related areas 
are not subject to 40 CFR Part 440 unless: (1) 
it drains naturally (or is intentionally 
diverted) to a point source; and (2) combines 
with "mine drainage" that is otherwise 
regulated under the Part 440 regulations. For 
such sources, coverage under this pennit 
would be available if the discharge is 
composed entirely of storm water does not 
combine with other sotirces of mine drainage 
that are not subject to 40 CFR Fart 440, as 
well as meeting other eligibility criteria 
contained in Part I.B. ofthe permit. Permit 
applicants bear the initial responsibility for 
determining the applicable technology-based 
standard for such discharges. EPA 
recommends that permit applicants contact 
the relevant NPDES permit issuance 
authority for assistance to determine the 
nature and scope of the "active mining area" 
on a mine-by-mine basis, as well as to 
detemiine the appropriate permitting 
mechanism for authorizing such discharges. 

2. The fourth sentence in the first 
paragraph in permit eligibility provision 
for Storm Water Discharges Associated 
with Industrial Activity from Metal 
Mining (Ore Mining and Dressing), 
Section XI.G.l. (introductory language), 
previously published at 60 FR 51155, is 
modified and a fifth and sixth sentence 
are added to read as follows: 

1. Discharges Covered Under This 
Section 

* ' * All storm water discharges 
from inactive metal mining facilities 
and storm water discharges from the 
following areas of active, and 
temporarily inactive, metal mining 
facilities are the only discharges covered 
by this permit: v.aste rock/overburden 
piles if composed entirely of storm 
'.vater and not combining with mine 
drainaee; topsoii piles: oifsite haul/ 
access roads: o.Tsite haul/access roads 
constructed of waste rock/overburden if 
•.^omoosed eniireiv oi storm water and 

not combining with mine drainage; 
onsite haul/access roads not constructed 
of waste rock/overburden/spent ore 
except if mine drainage is used for dust 
control; runoff from tailings dams/dikes 
when not constructed of waste rock/ 
taiUngs and no process fluids are 
present; runoff hom tailings dams/dikes 
when constructed of waste rock/tailings 
and no process fluids are present if 
composed entirely of storm water and 
not combining with mine drainage; 
concentration building if no contact 
with material piles; mill site if no 
contact with material piles; office/ 
administrative building and housing if 
mixed with storm water from industrial 
area; chemical storage area; docking 
faciUty except if excessive contact with 
waste product that would otherwise 
constitute mine drainage; explosive 
storage; fuel storage; vehicle/equipment 
maintenance area/building; parking 
areas (if necessary); power plant; truck 
wash areas except when excessive 
contact with waste product that would 
otherwise constitute mine drainage; 
unreclaimed, disturbed areas outside of 
active mining area; reclaimed areas 
released from reclamation bonds prior 
to December 17,1990; and partially/ 
inadequately reclaimed areas or areas 
not released from reclamation bond. 
Note: Discharges from overburden/waste 
rock and overburden/waste rock-related 
areas are not subject to 40 CFR Part 440 
unless it: (1) Drains naturally (or is 
intentionally diverted) to a point source; 
and (2) combines with "mine drainage" 
that is otherwise regulated under the 
Part 440 regulations. For such sources, 
coverage under this pennit is available 
if the discharge is composed entirely of 
storm water and does not combine with 
sources of mine drainage that are subject 
to 40 CFR Part 440, as well as meeting 
other eligibility criteria contained in 
Part I.B. of the permit. 

3. The permit is amended to include 
a new section d. and Tables G—2 and G-
3, which would have appeared in the 
third column of 60 FR 51161, to read as 
follows: 

d. Additional Monitoring 
Requirements for Storm Water 
Discharges from Waste Rock and 
Overburden Piles. 

Beginning July 1. 1998. the operator of 
an active ore mining and dressing 
faciUty covered by this permit must 
monitor the storm water discharges from 
waste rock and/or overburden piles 
resulting from mining activities. The 
operator must conduct analytic 
monitoring as described below at least 
twice annually (once between July 1 and 
December 31, and once between January 
1 and June 30) for the duration of this 
permit. Samples shall be collected from 
separate storm events a minimum of 3 
months apart, except as provided in 
paragraphs 5.a.(3) (Sampling Waiver), 
5.a.(4) (Representative Discharge), and 
5.a.(5) (Altemative Certification). Upon 
notification by the Director, permittees 
may be required to conduct additional 
monitoring as necessary to accurately 
characterize the quality and quantity of 
pollutants discharged from the waste 
rock/overburden pile. 

All permittees must conduct analytic 
monitoring once for the parameters 
listed in Table G-2. and twice aimually 
for any parameters measured above the 
benchmark value listed in Table G-2. 
Permittees must also conduct analytic 
monitoring twice annually for the 
parameters listed Table G-3 for each of 
the ore mine categories listed in Table 
G-3. The initial sampling conducted of 
Table G-2 pollutant parameters satisfies 
the requirement for the first sample for 
any pollutant measurement required by 
Table G-3. 

Permittees must report monitoring 
results in accordance with paragraph 
5.b. (Reporting). In addition to reporting 
the monitoring requirements for the 
parameters listed in Tables G-2 and G-
3 below, the permittee must report the 
date and duration (in hours) ofthe 
storm event(s) sampled: rainfall 
measurements or estimates (in inches) 
of the storm event that generated the 
sampled runoff: the duration between 
the storm event sampled and Lhe end of 
the previously measurable (greater than 
0.1 inch) storm event: and an estimate 
ofthe total volume tin gallons) ofthe 
sampled discharge. 
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TABLE G-2.—INITIAL MONITORING REQUIREMENTS FOR STORM WATER DISCHARGES FROM WASTE ROCK AND 
OVERBURDEN PILES RESULTING FROM MINING ACTIVITY AT ACTIVE ORE MINING OR DRESSING OPERATIONS 

Pollutants of concern Benchmark values 

Total Suspended Solids (TSS) 
Turbidity (NTUs) 
DH 
Hardness (as CaCOs) 
Antimony, Total 
Arsenic. Total 
Beryllium, Total 
Cadmium, Total (hardness dependent) 
Copper, Total (hardness dependent) ... 
Iron, Total 
Lead, Total (hardness dependent) 
Manganese, Total 
Mercury, Total 
Nickel, Total (hardness dependent) 
Selenium, Total 
Silver, Total (hardness dependent) 
Zinc, Total (hardness dependent) 

100 mg/L. 
5 NTUs above background. 
6.0-9.0 standard units. 
no benchmari< value. 
0.636 mg/L. 
0.16854 mg/L. 
0.13 mg/L. 
0.0159 mg/L. 
0.0636 mg/L. 
1.0 mg/L. 
0.0816 mg/L. 
1.0 mg/L. 
0.0024 mg/L. 
1.417 mg/L. 
0.2385 mg/L 
0.0318 mg/L. 
0.117 mg/L. 

TABLE G-3.—ADDITIONAL MONITORING REQUIREN^ENTS (TWICE ANNUAL) FOR STORM WATER DISCHARGES FROt\< WASTE 
ROCK AND OVERBURDEN RESULTING FROM MINING ACTIVITY AT ACTIVE MINING OR DRESSING OPERATIONS BASED 
ON TYPE OF ORE HANDLED 

Type oi ore mined 

Pollutant/parameter 

Total sus-
pended sol-
ids (TSS) 

pH Metals, total 

Tungsten Ore 

Nickel Ore 

Aluminum Ore 
Mercury Ore 
iron Ore 
Platinum Ore 

Titanium Ore 

Vanadium Ore 

Copper, Lead, Zinc, Gold, Silver, and Molybdenum 

Uranium, Radium, and Vanadium 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 

X 
X 

X 

X 

X 
X 

X 

X 

Arsenic, Cadmium (H), Copper (H), Lead 
(H), Zinc (H). 

Arsenic, Cadmium (H), Copper (H), Lead 
(H), Zinc (H). 

Aluminum, Iron. 
Nickel (H), Mercury. 
Iron (Dissolved). 
Cadmium (H), Copper (H), Mercury, Lead 

(H), Zinc (H). 
Iron, Nickel (H), Zinc (H). 
Arsenic, Cadmium (H), Copper (H), Lead, 

Zinc (H). 
Arsenic, Cadmium (H), Copper (H), Lead 

(H), Mercury, Zinc (H). 
Chemical Oxygen Demand, Arsenic, Ra-

dium (Dissolved and Total), Uranium, 
Zinc (H). 

NOTE: (H) indicates that hardness must also be measured when this pollutant is measured. 

4. The permit is amended to include 
a new section e., which would have 
appeared in the third column of 60 FR 
51161, to read as follows: 

e. Additional Reporting Requirements 
for Storm Water Discharges from Waste 
Rock and Overburden Resulting from 
Mining Activities. 

Permittees with active ore mining and 
dressing facilities shall submit 
monitoring results for each outfall 
discharging storm water discharges from 
'.vaste rock and overburden piles 
resulting from mining activities, (or a 
i;ertification in accordance with 
Sections {3)(a), (3)(b), (4), (5) above) 
obtained during the reporting period 
he^in^ing July 1. 1998, and lasting for 
"he duration oithe permit. Permittees 

must submit such moiutoring results on 
Discharge Monitoring Report (DMR) 
Form(s) postmarked no later than March 
31 following the calendar year in which 
the samples were collected. 

5. In addition to the conditions 
contained in Parts I-XI of this permit, 
the following requirements are 
incorporated into Part XII and are 
placed on permittees located in the 
listed States, Indian country lands 
(referred to as "Federal Indian 
Reservations " in the original permit), or 
Territories to meet applicable Clean 
Water Act section 401 or Coastal Zone 
Management Act certification 
requirements. 

Part x n . Coverage Under This Permit 

The provisions of this Part provide 
modifications or additions to the 
applicable conditions of Parts I through 
XI of this permit in order to reflect 
specific conditions required as part of a 
State, Tribal or Territory Clean Water 
Act section 401 certification process, or 
Coastal Zone Management Act 
certification process, or as otherwise 
established by the permitting authority. 
The additional revisions and 
requirements listed below are set forth 
in connection with, and only apply to, 
the following States, Indian country 
lands, and Federal facilities. 

J •l-^.-i .tL'.F..l..,H.JW.Jl!..L''ff 
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Region I 

State of Massachusetts, Except Indian 
Country Lands (MAR05*###) 

The following Massachusetts section 
401 certification requirements revise the 
permit accordingly: 

1. Part n.B.8. is added to the permit 
as follows: 

Special Permit Eligibility 
Requirements for the State of 
Massachusetts. Discharges covered by 
the Multi-Sector General Permit must 
comply with the provisions of 314 CMR 
3.00, 314 CMR 4.00, 314 CMR 9.00 and 
310 CMR 10.00 and any related policies 
promulgated under the authority of the 
Massachusetts Clean Waters A a , M.G.L. 
C.21, SS.2&-53, and Wetiands Protection 
Act, M.G.L. C.131, s. 40. SpecificaUy, 
new faciUties or the redevelopment of 
existing faciUties subject to this permit 
must comply with appUcable storm 
water performance standards prescribed 
by State regulation or policy. A permit 
under 314 CMR 3.04 is not required for 
existing faciUties which meet State 
storm water performance standards; an 
application for a permit under 314 CMR 
3.00 is required only when required 
under 314 CMR 3.04(2)(b) (designation 
of a discharge on a case-by-case basis) 
or is otherwise identified in 314 CMR 
3.00 or Department poUcy as a discharge 
requiring a permit appUcation. 
Department reguiations and policies 
may be obtained through the State 
House Bookstore (617-727-2834) or on 
the Internet at 
"www.magnet.state.ma.us/dep". 

2. Part VI.B.3. is added to the permit 
as follows: 

Special Reporting Requirement for the 
State of Massachusetts. The results of 
any quarterly monitoring required by 
this permit must ba sent to the 
appropriate regional office ofthe 
Department Usted below when the 
monitoring identifies violations of State 
Surface Water Quality Standards, 314 
CMR 4.00, for any parameter which 
requires monitoring under this permit. 
Monitoring results must also be 
submitted upon request to the 
Department. 

Westem Region 

436 Dwight Street—Suite 402, 
Springfield, MA 01103. (413) 784-
1100 

Central Region 

627 Main Street, Worcester, MA 01608, 
(508) 792-7650 

Southeast Region 

Lakeville Hospital—Route 105, 
Lakev-iie. MA 02347, (508) 946-2700 

Northeast Region 

10 Commerce Way, Wobum, MA 01801, 
(781) 932-7677' 
3. Part IV.B.2.a. is added to the permit 

as follows: 
Special Storm Water Pollution 

Prevention Plan Availability 
Requirement for the State of 
Massachusetts. The Department may 
request a copy of the storm water 
pollution prevention plan for any 
faciUty covered by this permit to ensure 
compliance with State law 
requirements, including State water 
quaUty standards. The Department may 
enforce its certification conditions. 

4. Pan Vn.Q.l. is added to the permit 
as foUows: 

Special Inspection Requirements for 
the State of Massachusetts. The . 
Department may conduct an inspection 
of any faciUty covered by this permit to 
ensure compUance with State law 
requirements, including State water 
quaUty standards. The Department may 
enforce its certification conditions. 

Region VI 

State of New Mexico, except Indian 
Country Lands (NMR05*###) 

The foUowing State of New Mexico 
section 401 certification requirement 
revises the permit accordingly: 

(a) Part I.B.8(a) is added to the permit 
as follows: 

Special Water Quality Standard 
Requirement for the State of New 
Mexico. Storm water discharges 
associated with industrial activity that 
the New Mexico Environment 
Department (NMED)/Surface Water 
Quality Bureau has determined to be, or 
may reasonably be expected to be, 
contributing to a violation of a water 
quality standard are not authorized by 
this permit. Upon receipt of this 
determination, the NMED anticipates 
that the EPA vnll notify the general 
permiUee within a reasonable period of 
time to apply for and obtain an 
individual NPDES pennit for these 
discharges according to 40 CFR 
122.28(b)(3). 

Federal Indian Country Lands in the 
State of New Mexico (NMR05''##F) 

1. Pueblo of Isleta The following 
Pueblo of Isleta section 401 certification 
requirements revise the pennit 
accordingly: 

(a) Part U.C.I, is added to the permit 
as follows: 

Special NOI Requirement for the 
Pueblo of Isleta. Copies of NOIs shall 
also be submitted to the Pueblo of 
Isleta's Environment Department, Water 
Quality Program, at the following 
address concunentlv with NOI 

submission to EPA: Isleta Environment 
Department, Water Quality Program, 
Pueblo of Isleta, PO Box 1270, Isleta, 
New Mexico 87022, Telephone (505) 
869-6333 or 3111. 

(b) Part IX.B.1. is added to the pennit 
as follows: 

Special NOT Requirement for the 
Pueblo of Isleta. Copies NOTs shall also 
be submitted to the Pueblo of Isleta's 
Environment Department, Water QuaUty 
Program, concunently with NOT 
submission to EPA. Copies are to be sent 
to the address given in Part n . C l . 

(c) Part rV.F. is added to the permit as 
follows: 

Special Storm Water Pollution 
Prevention Plan Requirement for the 
Pueblo of Isleta. Storm water pollution 
prevention plans must be submitted to 
the Pueblo of Isleta Environment 
Department, Water QuaUty Program, 
within 30 days of plan development. 
SWPPPs are to be sent to the address 
given in Part n . C l . 

2. Pueblo of Pojoaque The foUowing 
Pueblo of Pojoaque section 401 
certification requirements revise the 
pennit accordingly: 

(a) Part n . C l . is added to the pennit 
as follows: 

Special NOI Requirement for the 
Pueblo of Pojoaque. Copies of NOIs 
shall also be submitted to the Pueblo of 
Pojoaque Environment Department at 
the following address concurrentiy with 
NOI submittal to EPA: Pueblo of 
Pojoaque, Environment Department, 
Route 11, P.O. Box 208, SanU Fe, New 
Mexico 87501, Telephone (505) 455-
2087, Fax (505) 455-2177. 

(b) Part IX.B.1. is added to the permit 
as follows: 

Special NOT Requirement for the 
Pueblo of Pojoaque. Copies of NOTs 
shaU also be submitted to the Pueblo of 
Pojoaque Environment Department 
concurrentiy with NOT submittal to 
EPA. Copies are to be sent to the address 
given in Part n . C l . 

(c) Part IV.F. is added to the permit as 
follows: 

Special Storm Water PoUution 
Prevention Plan Requirement for the 
Pueblo of Pojoaque. Storm water 
poUution prevention plans must be 
submitted to the Pueblo of Pojoaque 
Environment Department at least 30 
days before a project begins. Case-by-
case determinations will be made by the 
Department to assure compliance with 
the Pueblo of Pojaque Water Quality 
Standards. SWPPPs are to be sent to the 
address given in Part II.C.l. 

3. Pueblo of Sandia The following 
Pueblo of Sandia section 401 
certification requirements revise the 
permit accordingly: 

iJ,P..-.lJi.il....!J • 
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(a) Part II.C.l. is added to the pennit 
as follows: 

Special NOI Requirement for the 
Pueblo of Sandia. Copies of NOIs shall 
also be submitted to the Pueblo of 
Sandia Environment Department at the 
following address concunently with 
NOI submittal to EPA: Pueblo of Sandia, 
Environment Department, Box 6008, 
Bernalillo, New Mexico 87004, 
Telephone (505) 867^533 ; Fax (505) 
367-9235. 

(b) Part IX.B.1. is added to the permit 
as follows: 

Special NOT Requirement for the 
Pueblo of Sandia. Copies of NOTs shall 
also be submitted to the Pueblo of 
Sandia Environment Department 
concurrentiy witii NOT submittal to 
EPA. Copies are to be sent to the address 
given in Part II.C.l. 

4. Pueblo ofPicuris The following 
Pueblo of Picuris section 401 
certification requirements revise the 
permit accordingly: 

(a) Part II.C.l. is added to the permit 
as follows: 

Special NOI Requirement for the 
Pueblo ofPicuris. Copies NOIs shall also 
be submitted to both the Pueblo of 
Picuris Environment Department and 
Picuris (^vemor Manuel Archuleta at 
the following address concurrently with 
NOI submission to EPA: Pueblo of 
Picuris, P.O. Box 127, Penasco, New 
Mexico 87553, Telephone (505) 587-
2519. 

(b) Part LX.B.1. is added to the permit 
as follows: 

Special NOT Requirement for the 
Pueblo ofPicuris. (Copies NOTs shall 
also be submitted to both the Pueblo of 
Picuris Environment Department and 
Picuris CJovemor Manuel Archuleta at 
the address given in Part U.C.I, 
concurrently with NOT submission to 
EPA. 

(c) Part IV.F. is added to the permit as 
follows: 

Special Storm Water Pollution 
Prevention Plan Requirement for the 
Pueblo ofPicuris. Copies of storm water 
pollution prevention plans must be 
submitted to both the Pueblo of Picuris 
Environment Department and Picuris 
Governor Manuel Archuleta at the 

address given in Part II.C.l. 
concurrently with plan submission to 
EPA. 

Region X 

The State of Idaho, exceot Indian 
Country Lands (IDR05* ###) 

The following State of Idaho section 
•401 certification requirement revises the 
permit accordingly: 

1. Part IV.F. is added to the permit as 
follows: 

Special Storm Water Pollution 
Prevention Plan Requirement for the 
State of Idaho. Storm water pollution 
prevention plan design and associated 
storm water discharge quality shall 
demonstrate compUance with 
appUcable Idaho Water QuaUty 
Standards and Wastewater Treatment 
Requirements (IDAPA 16.01.02) through 
the selection and use of approved and/ 
or reasonable Best Management 
Practices. 

Federal Indian Country Lands in the 
State of Washington (WAR05* ##F) 

1. Confederated Tribes ofthe Chehalis 
Reservation. The following 
Confederated Tribes of the ChehaUs 
Reservation section 401 certification 
requirements revise the pennit 
accordingly: 

(a) Part I.B.8(a) is added to the permit 
as follows: 

Special Water Quality Standard 
Requirement for the Confederated 
Tribes of the Chehalis Reservation. The 
permittee shall be responsible for 
achieving compUance with 
Confederated 'Tribes of Chehalis 
Reservation's Water QuaUty Standards. 

(b) Part I.B.8(b) is added to the permit 
as follows: 

Special Permit Eligibility Requirement 
for the Confederated Tribes of the 
Chehalis Reservation. Storm water 
poUution prevention plans shall be 
submitted to the ChehaUs Tribal 
Department of Natural Resources at the 
following address for review and 
approval prior to discharge: 
Confederated Tribes of Chehalis 
Reservation, Department of Natural 
Resources 420 Howanut Road, Oakville, 
WA 98568. 

2. Puyallup Tribe of Indians. The 
following Puyallup Tribe of Indians 
section 401 certification requirements 
revise the permit accordingly: 

(a) Part I.B.8(a) is added to the permit 
as follows: 

Special Water Quality Standard 
Requirement for the Puyallup Tribe of 
Indians. The permittee shall be 
responsible for achieving compliance 
with Puyallup Tribe's Water Quality 
Standards. 

(b) Part I.B.8(b) is added to the permit 
as follows: 

Special Permit Eligibility Requirement 
for the Puyallup Tribe of Indians. Storm 
water pollution prevention plans shall 
be submitted to the Puyallup Tribe 
Environmental Department at the 
following address for review and 
approval prior to discharge: PuyaUup 
Tribe Environmental Department 2002 
East 28th Street. Tacoma, WA 98404. 

(c) Part n . C l . is added to the permit 
as follows: 

Special NOI Requirement for the 
Puyallup Tribe of Indians. Copies of 
NOIs shall also be submitted to the 
Puyallup Tribe Environmental 
Department at the address listed in Part 
I.B.8(b) at time of NOI submittal to EPA: 

Federal Facilities in the State of 
Washington, Except Those Located on 
Indian Country Lands (WAR05* ###) 

The following State of Washington 
section 401 certification requirement 

. revises the permit accordingly: 
(a) Part LB.8(a) is added to the pennit 

as follows: 
Special Water Quality Standard 

Requirement for the State of 
Washington. The permittee shall be 
responsible for achieving compUance 
with the State of Washington's Water 
(^aUty Standards. These Standards are 
found in Chapter 173-201 AW AC (Water 
QuaUty Standards for Surface Waters), 
Chapter 173-204 WAG (Sediment 
Management Standards), and the human 
health standards in the National Toxics 
Rule (57 FR 60848—60923). 

IFR Doc. 98-21025 Filed 8-4-98; 8:45 am) 
BILUNQ CODE 6660-60-P 
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•• CHEMICAL AND PHYSICAL; 
{ PROPERTIES! 

j Molecular Weight: 
j Meiting Point (C):j 
' Boiling Point (ic):j 

Vapor Pressure @ T(C), Torr: 
Solubility in Water @ T(C), 

mg/L: 
Log octanol/Water Partition 

Coefficient: 
• ^ Henry's Law Constant, atm x 

mS mole-2:| 

95.94 
2622 
4825 

1@3102 

INSOLUBLE 

Referencei 
1 

2028A 
202gA 1 
2028A j 
333A 

333A 

1 
1 

Go back to TOP 

Enviromental Data for MOLYBDENUM 

Chronic Noncarcinogenic Systemic Toxicity: 
Risk Estimates for Carcinogens: 

Drinking Water Heailth Advisories/Standards: 1 

Water Quality Criteria: 
Ouatic Toxicity Database :j 5B | 

Go back to TOP 

Freundlich Isotherm Data for MOLYBDENUM 

* No FiTindlich Isotherm data on file * 

Go back to TOP 

Aqueous Technology Data for MOLYBDENUM 

Technology 

AS 

AS 

TF 

Influent '' 
Concentration . | 

0-100 ug/L j 

0-100 ug/L 1 

0-100 ug/L 

Soiirce 
Matrix 

D — NA 

D — NA 

D — NA J 

Scale 

F58 1 
1 

F14 

1 1 1 } 

Effluent 
Concentration 

25 (6) ug/L 1 

<59 (5) ug/L 

99 (5) ug/L 1 

Percent 
Removal 

7 ! 
1 

>13 

0 . . _ J 

Reference 

IB-S-

IB-S- 1 

IB-S-
. I 
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GAG 

AS 

AS 

Fil 

AS 

GAG 

AirS 

AS ] 

AS ] 

AS j 

Sed 

AS 1 

Sed { 

ChPt 

ChPt 

Sed+AS 

SS 

AS j 

GAG 

GAG 

SS 

ChOx(Gl) 

SS 

AS 

Sed 

AS 

AlkHyd 

AS 

GhOx(Cl) 

SS+GAC 

RO 

GAG j 

RA j 

GAG j 

AS j 

AL 

Fil i 

AL ! 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L ] 

0-100 ug/L 1 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 1 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

O-l00 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L 

0-100 ug/L j 

0-100 ug/L 

HL — 
NA 

D — NA 

D — NA 

SF — 
NA 

SF — 
NA 

SF — 
NA 

SF — 
NA 

D — NA 

D — NA 

D — NA 

D — NA 

D — NA 

D — NA 

SF — 
NA 

SF — 
NA 

1 - 2 8 1 

I — 28 

I — 28 

I — 28 

I — 28 

I — 28 

I — 28 

1 — 28 

D — NA 

D — NA 

I — 28 

I — 28 

1 - 2 8 1 

I — 28 i 
1 

. ± " 2 8 I 
D — NA 

I — 28 

I — 28 

I — 28 

I — 28 

I — 28 

Fl 

F7 : 

F 

F 2 | 

F 6 ! 

F 4 | 

F4 1 

F7 ! 

F35 | 

F30| 

F36! 

F2 

Fl ! 

F8 i 

F6 
* 

F28i 
„ , . 1 

F6 i 
I 

F 3 i ; 

F9 ' 

FlOj 

F33 I 

F34I 

F22; 

F15 

F7 : 

F13 1 

F24! 

F25; 

F26: 

F27 

P • 

F4 1 

F4 1 

F5 

F5 . 

Fil 

1 — 28 F16' 

D — NA I Fil 

24(1) UgA. 

22 (4) ug/L 

<24 (8) ug/L 

36(1) ug/L 
1 

<10(l)ug/L 

18 (4) ug/L 

16 (2) UgA. 

10 (12) ug/L 

10 (6) UgA. 1 

10 (11) UgA. 1 

10 (6) UgA. 

10(12)UgA. 

<50 (30) UgA. 

<10(2)ugA. 

<10(l)ugA. 

<10(l)ugA. 

18(1) UgA. 1 

93 (3) UgA. J 

49 (2) UgA. 

100(1) UgA. 

45 (3) UgA. 

44 (3) UgA. 

32 (2) UgA. 

30(1) UgA. 

17 

12 

>23 

3 

>17 

0 

0 

50 

50 

50 

' ' ., 
50 

>0 

>28 

>17 

>0 

18 

0 

0 

0 

0 

2 

245B— 1 

IB-S-

201B-S-

245B— 

245B— 1 
i 

245B— i 
i 

245B— 

86B-S- i 

86B-S- i 
. . . • 1 

86B-S- i 
J 

86B-S- 1 

86B-S-

35E-S- i 

245B— 

245B— 

87B— i 

87B— 1 

87B— j 

87B— 

87B— 1 

87B— 1 

87B— 

20 87B— 

0 1 255B-S-

<10(l)ugA. >50 

<10(2)ugA. 1 >38 

20 (2) UgA. 0 1 

<10(l)ug/L 

56 (3) UgA. 

255B-S-

87B— 

87B— 

>41 87B— i 
1 

0 

37 (3) UgA. 0 

2.0 UgA. 71 

<11 (2)UgA. >45 

29 (1) UgA. 

67 (3) UgA. 

58 (3) UgA. 

33 (2) UgA. 

<10(2)ugA. j 

10 (5) UgA. 

0 

0 

41 

47 

>31 

87B— i 

87B— 

144 A— 1 

87B— 

87B— 

87B— 1 

87B— i 

87B— i 

87B— 

90.0 86B-S- 1 
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GAG 
( . 
AS 

AS 
.-AS 

GAG 

AS 

GhPt 

GhPtwChOx(Cl) 

ChPt-i-Fil (B) 

GhOx(Gl)(B) } 

j GhPtwGhOx"(Cl) i 

IE 

IE 

0-100 Ug/L 

> 100-1000 ug/L 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 ug/L 

> 100-1000 UgA. 

>100-1000 UgA. 

>100-1000 UgA- 1 

>l-10mg/L 

>l-10mg/L 

>l-10nig/L 

>l-10mgA. 

>10-100mg/L 

SF — 
NA 

D — NA 

D — NA 

D — NA 

GW — 
NA 

D — NA 

SF — 
NA 

I-10_J 
I — 10 

I — 28 

I—10 

I — 10 

I — 10 

F2 

F57 1 
..." F51j 

F54 

F2 

F3 

F2 

P2 

Bl 

F18 

P2 J 

P2 

Pl 

32(1) UgA. , 

160 (5) UgA. j 

140(5)UgA. j 

180 (4) UgA. 

65(1) UgA. j 
1 

150 (4) UgA. 

37(1) UgA. 

600 ug/L j 

230(1) mgA. J 

3800 (3) mg/L 1 

600 mg/L 

1100 mg/L 

1300 (8) mgA. j 

0 

33 

0 ! 

0 

81 

0 

76 

0 

97.0 

0 

45 

81 

94.1 1 

245B— 

IB-S-

IB-S-

IB-S- 1 

87B— 

IB-S- 1 

245B— 

139E— 

66B— 

87B— 1 

139E— 1 

139E— 

139E— i 

Go back to TOP 

Solid Technology Data for MOLYBDENUM 

Matrix 

ASH 
- J 

ASH 

/ 
DRYWST 

SLUDGE 

SLUDGE 

SLUDGE 

SLUDGE 

SLUDGE 

Technology 

Sol 

Sol 

Sol 

Sol 

So! 

Sol 

Sol 

Sol 

Concentration 
Before 

240 UgA. 

240 UgA. 

440 ug/L 

840 ug/L 

230 UgA. 

180 UgA. 

180 ug/L 

180 ug/L 

Concentration 
After 

60(1) UgA. 

40(1) UgA. 

30(1) UgA. 

110(1) UgA. 

60 (1) UgA. 

82 (3) UgA. 

150 (3) UgA. 

130 (3) UgA. 

% 
improvement 

75 

83 

93.2 

87 

74 

54 

17 

28 

Scale 

B1(B) 

B2(B) 

B3(B) 

B4(B) 
1 

B5(B) ! 

B2(B) 

1 

B3(B) 

B4(B) : 

Reference 

1988E-

1988E-

1988E-

1988E-

1988E-

266B-

266B-

266B-

Analytical 
Method 

EPT 

EPT 

EPT 

EPT 

EPT 

TCLP 

TCLP 

TCLP 

Operational 
Parameters 

Cement/Silic 

Cement/Silic 

Cement/Silic 

Cement/Silic 

Cement/Silic 

Port. Ceme 

Lime/Fly A 

Kib Dust 

Go back to TOP 

View Chemical Information 
View Environmental Data 
View Freundlich Isotherm Data 
View Aqueous Technology Data 
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View Solid Technology Data 

Print Chemical Information Save Chemical 

If Print button does not work, user can [PRINT] by going to FILE menu and selecting [PRINT] opt 

Search Menu Print Report Exit Search 

http://www.epa.gov/tdbnrml/SEARCH 
This page last updated on September 1, 1998 
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CHEMICAL AND PHYSICAL? 
PROPERTIES 

Molecular Weight: 
Melting Point (C): 
Boiling Point (C): 

Vapor Pressure @ T(C), Torr: 
Solubility in Water @ T(C), 

mg/L: 
Log octanol/Water Partition 

Coefficient: 

Henry's Law Constant, atm x m3 
mole-2: 

1 1 

19.00 

i 
1 

Referencei 

333A 1 
_.; 1 
1 

1 
j 

i 

i 

1 

i 

Go back to TOP 

Enviromental Data for FLUORIDE 

Chronic Noncarcinogenic Systemic Toxicity :J i 

Risk Estimates for Carcinogens: 
Drinking Water Health Advisories/Standards:| j 

Water Quality Criteria:! 
Quatic Toxicity Database:! i 

Go back to TOP 

Freundlich Isotherm Data for FLUORIDE 

* No Frundlich Isotherm data on file * 

Go back to TOP 

Aqueous Technology Data for FLUORIDE 

i Technology ! 

,|ChOx(Cl)(B) : 

||RA 1 

;|GAc i 

Influent 
Concentrarion 

0-100 UgA. 1 

0-100 ug/L 

0-100 UgA. i 

Source 
Matrix 

1 — 28 1 
1 — 28 i 

1 — 28 1 

Scale 

F18 

F4 

F l i 

Effluent 
Concentration 

<5(l)ugA. 1 
100 (2) UgA. 1 

40(1) UgA. \ 

Percent 
Removal 

>42 1 
0 1 
0 1 

- . ., . ,-J 

Reference { 

! 1 87B— 

87B— 

87B— 
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AS ] 

ChPt 

SS-HGAC 

ChOx(Cl) 

AS 

AS 

RA (B) + Fil 

RO 

GAC 

AS 

Fil 

SExt 

SS 

GAC 

AL 

GAC 

RA 

GAC 

GAC 1 

CAC(B) 

CAC (B) I 

Sed+AS 

SS 

SS 

ChPt (B) + Fil 

GAC 

AlkHyd 

ChPt i 
1 

AnFF 

AS 

AirS 

Fil 

AS j 

, ^ i 
AS 

AS i 
1 

AS i 

Sed 

Sed i 

0-100 UgA. 

0-100 UgA. ; 

>100-1000ugA. ; 

>100-1000ug/L i 

>100-1000ugA. j 

>100-1000ugA. 1 

>100-1000ug/L I 

> 100-1000 UgA. 

>100-1000ugA. 1 

>100-1000ugA. j 

>100-1000ugA. j 

> 100-1000 UgA. ! 

>100-1000ug/L 1 

> 100-1000 UgA. 

>100-1000ug/L 1 

>100-1000ug/L i 

> 100-1000 UgA. 

>100-1000ugA. i 

>100-1000ugA- j 

> 100-1000 UgA. 

>100-1000ug/L ! 

> 100-1000 ug/L 

> 100-1000 ug/L 

> 100-1000 ug/L 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 
1 

>100-1000ugA. j 

> 100-1000 UgA. 

>100-1000ugA. i 
1 

>100-1000ugA. i 

>100-1000ugA. i 

>100-1000ugA. \ 

>100-1000ugA. j 

>100-1000ugA. ^ 

> 100-1000 UgA. ' 

> 100-1000 ug/L ; 

> 100-1000 UgA. 

1 — 28 

D —NA 

1 — 28 ; 

1 — 28 : 

1 — 28 : 

1 — 28 ; 

1—28 i 

D —NA! 

1 — 28 I 

1 — 28 1 

1 — 28 i 

1 — 28 ' 

1 — 28 1 

GW— : 
NA i 

GW— 1 
NA j 

1 - 2 8 ; 

1 — 28 ! 

1 — 28 1 

1 — 28 '• 

1 — 49 j 

1 — 49 i 
1 

1 — 28 ! 

1 - 2 8 1 

1 - 2 8 1 

1 — 28 I 

1 — 28 1 
1 

1 - 2 8 i 

SF — 1 
NA 

I—10 

SF — 
NA 

SF — ! 
NA ! 

SF — 1 
NA I 

D —NAj 

D —NAi 

D —NA; 

D —NAI 

D - N A | 

D —NA! 

D — NA! 

F30 

P 

F27 

F26 

F25 

F13 

F20 

P 

F15 

F5 

F16 

F8 

F22 

F2 

F2 

F3 j 

F3 

F4 1 

F5 

B2 

Bl 

F28 

F6 1 

F7 

F19 

F14 

F24 

F6 

B 

F6 

F6 

F6 

F15 

F13 

F12 

Fil 

FIO 

F8 

F7 

85 (3) UgA. 

0.68 ug/L 

200 (3) UgA. 

250 (3) UgA. 

300 (3) UgA. 

500 (2) UgA. 

140(1) UgA. 1 

50 ug/L 1 

140 (3) UgA. 1 

670 (3) UgA. 

140 (3) ug/L 

190 (3) UgA. 

120 (2) UgA. 1 

260(1) UgA. 

540 (3) Ug/L 

120(1) UgA. 

110(1) UgA. 

110 (2) UgA. 

370 (3) UgA. 

200(1) UgA. 

500(1) UgA. 

900 (3) ug/L 

700 (3) UgA. i 

430 (3) UgA. 1 

120(1) UgA. 

620 (3) UgA. 

400(1) UgA. 

270 (5) UgA. 
1 

650 (5) UgA. 

260 (5) UgA. 

280 (5) UgA. 

280 (5) UgA. 

300(1) UgA. 1 

200(1) UgA. 

200(1) UgA. j 

0 

3 

25 

0 i 
0 

12 1 
0 1 

94.9 

6 

0 

0 

0 

17 

0 

16 

0 

8 

0 

45 j 

60 

0 

0 1 

3 

31 

0 

0 1 
1 

0 1 

11 

34 

7 
1 

0 ! 

0 ! 
1 

0 j 

75 i 

60 1 

700(1) UgA. j 12 } 

87B— j 

47B— 

87B— j 

87B— 

87B— 

87B— 

87B— 

144A— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

87B— 

638B— 

638B— 

87B— 

87B— 1 

87B— 

87B— 

87B— 

87B— 

245B— 

45E— 

245B— 

2458— 

245B— 

255B-S-

255B-S-

255B-S-

255B-S-

400(I)UgA. 33 ; 255B-S-

500(1) UgA. J 

300(1) UgA. i 

17 1 255B-S- 1 

70 i 
I 

255B-S-
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sSed 

GAC 

RO 

CAC 

GAC 

AS 

AS 

AS 

AL 

AL 

AL 

AL 

GAC 

Sed 

SS 

AL+Fil 

GAG 

GAC 

AAS 

RO 

ChPt (B) 

AL 

AS 

AS 

Sed 

AS 

WOx+Fil (B) 

RO 

AS 

SExt (B) 

AL 

SS 

ChOx(Gl) 

Fil 

Fil 

AAS 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 Ug/L 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 ug/L 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

> 100-1000 UgA. 

>l-10mg/L 

>l-10mg/L 

>l-10mg/L 
1 

>l-10mg/L 

>l-10mg/L 

>l-10mg/L 

>l-10mg/L 

>l-10mgA. j 

>l-10mg/L 1 

>l-10mgA. 

>l-10mg/L 

>l-10mgA. 

>l-10mgA. 

>l-10mg/L 

>l-10mg/L j 

>l-10mgA. 

>10-100mgA. \ 

>10-100mgA. ; 

>10-100mgA. 

>10-100mg/L 1 
i 

>10-100mg/L 1 
1 

>10-100mgA. 1 
1 

D —NAi 

HL— : 
NA 

D —NA! 

1 — 28 
1 

1 — 28 ! 

D —NA| 

D — NAj 

D — N A ; 

D —NAI 

D —NAj 

D —NA; 

D — N A ; 

1 — 28 1 

1 — 49 i 

1 — 28 

1 — 28 ; 

SF — 
NA i 

SF — • 
NA 

GW— ' 
NA 

GW— j 
NA 

GW— ; 
NA ; 

1 — 28 ; 

D —NA 

D — N A ; 

D —NA 

1 — 28 ! 

RCRA '• 
— NA ' 

GW— : 
NA 

1 — 28 , 

I — 28 

1 — 28 

1 — 28 

1 — 28 

SF — 
NA 

SF — 
NA 

GW — 
NA 

F5 

Fl 
_ __„ 

P 

F2 

Fl 

F18 

F17 

F16 

F4 

F3 ! 
i 

¥2 

Fl 1 

F14 

.̂ ' ..1 
F12 

F29 1 

F8 

F2 

F8 

F9 ! 
! 

B 

F3 I 
F19 

F14 

F6 

F31 

B15 
J 

F 
1 

F17 i 

F32 

FU 

F33 1 

F34 i 
t 

FS ] 

F2 I 

F7 
j 

300(1) ug/L 

640(1) UgA. 

<210(16)ugA. 

230 (3) UgA. 

1000(3)UgA. 

100(1) UgA. 

900(1) UgA. 

600(1) UgA. 

180(l)ug/L 

140(1) UgA. 

100(1) UgA. 

150(l)ugA. 

620 (3) UgA. 

500 UgA. 

2800 (3) mgA. ! 

1200 (3) mgA. 

6,600 (5) mgA. 

5,400(1) mgA. 

<200mg/L 

600 mg/L 

300 mgA. 

1400 (3) mgA. 

200(1) mgA. i 

1900(1) mgA. 

10000(1) mgA. 

2900 (3) mgA. 

3500(1) mgA. 

340 mgA. 1 

1200 (3) mgA. i 

1200 (2) mgA. 1 

23,000 (3) mgA. 

16,000 (3) mgA. 

12,000 (3) mgA. | 

13,000 (5) mgA. 

11,000(1) mgA. 

<200mg/L 

50 

18 

>74 

46 

0 

67 

10 

0 

60 

53 

67 

57 

0 

29 

42 

0 

20 

11 

>95.2 

86 

92.5 

0 

83 

17 

0 

0 

2 

87 

14 

0 

0 

4 

24 1 

0 

0 

>98.8 

255B-S-

245B— 

180A~$ 

26 IB— 

26 IB— 

255B-S-

255B-S-

255B-S-

255B-S-

255B-S- J 

255B-S-

255B-S-

87B— 

638B— 

87B— 1 
87B— 

245B— 

245B— 

1264B~$ 

1264B~$ 

1313E— 

26 IB— 

255B-S-

255B-S-

255B-S- 1 

87B— 

266B-S-

185A~$ 

87B— 

87B— 

87B— 

87B— 

87B— 

245B— 

245B— 

1264B~$ 
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i GAC (B) 1 

jRA 1 
j . . . . ' 

i WOx+Fil (B) 
i 
jGAG 

|RA 1 

IchPt 
1 

ChPt 

|GAC 

i ChPt (B) 1 

; ChPt (B) 

i ChPt (B) 

,GhPt(B) j 

1 ChPt (B) 

ChPt (B) 

ChPt (B) 

ChPt (B) 1 

ChPt (B) 

ChPt (B) 

>10-IOOmgA. 1 

>10-100mgA. 

>10-100mg/L 

>10-100mg/L 

> 100-1000 mg/L 

> 100-1000 mgA. 

> 100-1000 mg/L 

>lgA. 

>1 g/L 

>lgA. 

>lgA. 

>lgA. 

>lg/L 

>lgA. 

>lgA. 

>lgA. 

>lg/L J 

>lgA. 

S — NA , 

S — NA 1 

RCRA 
— NA 1 

1 — 28 j 

S — NA 1 

SF — 1 
NA i 

S F -
NA 

I — 28 

S — NA 1 

S — NA ! 

S — NA j 

S — NA 

S — NA 1 

S — NA i 

S — NA 1 

S — NA 

S — NA ! 
1 

s — NA; 

P4 i 

B8 1 

Bl 

F9 1 

B7 i 

F2 

F8 

FIO 

Bl { 

P2 j 

P4 1 

P3 

Pl 1 
...— J 

B2 1 

B3 

B4 

B5 

B6 

2400(1) mgA. i 

1000 (16) mgA. i 

39000(1) mgA. 

13,000 (3) mgA. | 

0.56 (8) mg/L 

9.8(1) mgA. 

13 (5) mgA. 

1700 (3) mgA. 1 

6.4(1) mg/L 

0.021(1) mgA. 1 

11(1) mgA. 

0.16(l)mgA. 

0.2(1) mgA. 1 

0.62(1) mgA. 

29(1) mgA. j 

0.43(1) mgA. 

0.76(1) mgA. 

17(l)mgA. 1 

77 

94.2 i 

! 
i 

0 

99.53 1 
I 

94.6 

91.4 

0 

99.994 

>99.999 

99.46 

99.988 

>99.999 1 

99.999 

99.82 1 

99.999 

99.966 

99.03 1 

178B~$ 

178B~$ 

266B-S-

87B— 

178B-$ 

245B— 

245B— 

87B— 

178B~$ 

178B~$ 

178B~$ 

178B-$ 

178B-$ 

178B~$ 

178B~$ 

178B~$ 1 

178B~$ 

178B~$ j 

Go back to TOP 

Solid Technology Data for FLUORIDE 

! 
1 Matrix 

SLUDGE 1 

Technology 

TD 

Concentration 
Before 

64 mg/kg 

Concentration 
After j 

100(3) 
mg/kg I 

improvement 

0 

Scale 

Pl 

Reference 

1995B-

Analytical 
Method 

TCA 

Operari 
Paramet 

SCC = 
1976 F 

Go back to TOP 

View Chemical Information 
View Environmental Data 
View Freundlich Isotherm Data 
View Aqueous Technology Data 
View Solid Technology Data 

Print Chemical Information Save Chemical 

If Print button does not work, user can [PRINT] by going to FILE menu and selecting [PRl 
option. 
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SEPA UciddStstES 
Bnrfavnnxntal Protecfion A^ f f i ^ OFFICE OF WASTEWATER 

MANAGEMENT 

Hardrock Mining Maps 

The following maps illustrate the location of major base metal, precious 
metal, and industrial rock and mineral producing areas in the United States. 
These maps are based on 1996 USGS data. 
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The information contained on these pages is a general statement of policy. It 
does not establish or affect legal rights or obligations. It does not establish a 
binding norm and is not finally determinative ofthe issues addressed. Agency 
decisions in any particular case will be made by applying the law and 
regulations to the specific facts ofthe case. 
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Molycorp, Inc. 
A Unocal Company 
Quesia Divisioi^ 
P 0 Box 469 
Questa, New Mexico 8755b 
Telfiphone: (505)586-021? 
3 miies East of Questa on State Road M 
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contain Infonnation that Is privQanfld, confidential and exempt from disdosure under applicable law. 
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nMBsage to the sender at the above address via the U. 8. Postal Service. Thank yeu. 



DEC,-.10-37 11 =28.FROM > MOLYCORP ID= 5065880311 PAGE 

Molycorp., Inc. 
A Unocal Company 
Questa Division 
P.O. Box 46d 
Queata, New MoKico 87666 
Telephone; (505) 586-0212 

Decembers, 1997 

UNOCAL « 
MOLYCORP 

Mr. Ed Kelley, Director 
Water & Waste Management Division 
New Mexico Environment Department 
IHarold S Runnels Building 
1190 S. St. Francis Drive 
Santa Fe,NM 87505-4182 

Dear Ed: 

I thought a follow up letter to our recent conversations on the Red River was 
appropriate at this time. I had discussed with you the possibility of a study on the 
cunent condition of the Red River which has Improved substantially since the mine 
startup and you had suggested that you would want to see a study as to why our 
operations had improved the conditions of the river. In our last phone conversation, 
you mentioned that the ground vt/ater and surface bureaus were not particulariy 
interested on a study of currant conditions of the Red River. 

The mine has made major efforts on reclamation and remediation and the quality of the 
Red River has significantly improved since the mine has resumed operations. What 
concems us, is that there is a 1996 report "Red River Groundvvater investigation" 
published by the NM Environmental Department which is highly critical of the mine and 
eludes that the mine is a major source of contamination to the Red River. Molycorp 
would like to fund another study of the Red River which addresses the cunent condition 
of the river and would study the natural and manmade impacts on the river. VVe are 
willing to fund this study once we agree on a budget for the project. This study would 
be under the sole direction of the NM Environment Department. 

Molycorp has worthed hard to address possible impacts that the mine could have on the 
Red River and due to the changed conditions of the river, we believe another study is 
warranted. I loolt fonvard to hearing from you on this very important issue. 

Sincerely, 

^ J 
David R. Shoemaker 
Mine Manager 

t» Honorable Gary Johnson. Governor, State of NM 
MOfK Weidler, Secretary. NMED 
Jennifer Saltobuiy. Secretary. NM Energy, Minerals & Natural Rea. Dept. 



Molycorp, Inc. 
A Unocal Company 
Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL® 
MOLYCORP 

RECEIVED 
Augusts, 1997 AUi3 t 1 1997 

Ms. Karen McConnack '*'' 'MfJ V.VATCr> ^i vTjr 
New Mexico Environment Depaitment 
Ground Water Protection & Remediation Bineau 
Harold Runnels Building 
1190 St. Francis Drive 
Santa Fe, NM 87502 

R£: Analytical Results on Samples from the Mioe Monitoring Wells 

Dear Ms. McCormack: 

At your request, we are forwarding to you the most recent set of analytical results on ground water 
samples from monitoring wells in the Questa mine area. 

I. LD Sincerely, 

Geyza 1. Lorinczi 
Environmental Manager 

Enclosure 

xc: D. R. Shoemaker 



pnz Analytical Results 

A C I Labomtor i t s , Inc . 

30400 Downhm Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa, NM 87556 
Fred Martinez 

RECEIVED 
AUb 1 1 1997 

Lab Sample ID: L14472-01 
Client Sample ID: MMW-2 
Client Project ID: 

ACZ Report ID: RG46912 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reponed: 7/23/97 

Sample Matrix: Surface Water 

Metals Analysis 

.Aluminum, dissolved 

.Antimony, dissolved 

.Arsenic, dissolved 

Barium, dissolved 

Ber\'llium. dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

Cobalt, dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

.Magnesium, dissolved 

Manganese, dissolved 

Mercury, dissolved 

Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

Alkalinity as CaCOj 

Bicarbonate as C a C 0 3 

Carbonate as CaCOj 

Hydroxide as C a C 0 3 

Total Alkalinitv' 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

EP.VMetliod 

.M200.7 ICP 

M204.2 GFAA 

M206.2 GFAA 

M200.7 ICP 

.\1200.7 ICP 

M 2 I 3 . 2 G F A A 

.M200.7 ICP 

.M200.7 ICP 

M200.7 ICP 

VaOO.7 ICP 

M200.7 ICP 

.M239.2 GF.AA 

.\1200.7ICP 

.M200.7 ICP 

M245.I CV.A.A 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

SM 5500-Se C. AA-Hvdride 

.M200.7 ICP 

M272.2 GF.A.A 

M200.7 ICP 

M279.2 GF.AA 

M200.7 ICP 

M200.7 ICP 

E P A M e d u K l r 

M310.I 

Result.'^ Q o a l Uniis^ .MDL; P O L Dare . \naJ»st 

97.2 

0.039 

0.03 

337 

0.32 

0.38 

23.80 

0.004 

107 

47.90 

0.70 

8 

84.2 

43 

9.68 

U 

U 

U 

B 

U 

B 

U 

U 

u 

u 

u 
u 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgA, 

mg/L 

mgA, 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

0.2 

0.002 

0.005 

0.006 

0.004 

0.01 

1 

0.02 

0.02 

0.05 

0.02 

0.001 

0.4 

0.01 

0.0002 

0.02 

0.02 

-I 

0.001 

0.4 

0.003 

2 

0.002 

0.01 

0.02 

0.8 

0.01 

0.03 

0.02 

0.02 

0.05 

^ 
0.1 

0.1 

0.3 

0.1 

0.005 

2 

0.05 

0.001 

0.1 

0.1 

; 
0.005 

1 
I 

0.01 

5 

0.01 

0.05 

0.1 

7/23/97 

7/13.97 

7/14,97 

7/2Z'97 

7/21'97 

7/14,97 

7/23.-97 

7,'2I-97 

7/2197 

7,'23.'97 

7/:i'97 

7,10 97 

7.C2-97 

7.-2197 

7/11.97 

7.-2197 

7/:Z97 

7,-23.-97 

7/1097 

112.91 

i : \ i .91 

-:Z2:9i 

7/1197 
7/:i97 
7.nZ97 

jaw 

sh 

sh 

jaw 

jaw 

IP 
jaw 

jaw 

jaw 

jaw 

jaw 

sh 

Jaw 

Jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

jaw 

jaw 

Resuttrr^: Q u a t e .• Units^- MDB.- P Q C L Date . Anahnrt 

Calculation 

9.6 

35.90 

43.60 

U 

V 

u 
u 

mg/L 

ma/L 

me/L 

mg/L 

% 
meq/L 

meq/L 

2 

2 
2 

2 

0.01 

O.OI 

10 

10 

10 

10 

0.05 

0.05 

" 9 ' 9 7 

- 9 - 9 7 

-•9/97 

"•9.'97 

7/23/97 

7/23/97 

7/23/97 

gm 

gm 

gm 

gm 

caic 

calc 

caJc 

-rnEanicLQiiaUficn ( b a i o l o * E : H . « C I : . P i/?OI^ 

U = Analyte was analyzed for but not detected at the indicated MOL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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.nalytical Results 

.4CZ Laboratories, Inc. 

30400 DotvnhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

.Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 
ACZ Report ID 

L14472-01 
MMW-2 

RG469I2 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reponed: 7/23/97 

Sample Matrix: Surface Water 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filterable (TDS) @180C 

Sulfate 

TDS (calculated) 

TDS (ratio - measured/calculated) 

\025.2 - Colorimetric (RFA) 

M340.2 - ISE 

Calculation based on dissolved Ca & Mg 

«•* 

Ml 60.1 -Gravimetric 

M375.3 - Gravimetric 

Calculation 

Calculation 

6 

17 

1280 

2600 

1660 

2440 

1.07 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 

1 

1 

10 

10 

10 

5 

5 

7 

20 

20 

50 

7/20/97 

7/14/97 

7/23.'97 

6/30/97 

7/1/97 

7/13/97 

7/23/97 

7/23/97 

Icj 

kr 

calc 

laa 

kr 

ac 

calc 

calc 

or;^aiiie<^iQalifirr(base<l.oa EPA-,CLP-3/90) 

U = Analyte was analyzed for but not detected at the Indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
^l/fi 

Vice President of Operations: Ralph Poulsen 
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AiialVtical Results 

ACZ Laboratories, Inc. 

30400 Dotvnhill Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 

ACZ Report ID 

L14472-02 
MMW-3 

RG46913 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Sample Matrix: Surface Water 

Metals Analysis 

.Aluminum, dissolved 

.Antimony, dissolved 

.Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CobalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

.Magnesium, dissolved 

Manganese, dissolved 

.Mercury, dissolved 

.Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

.Alkalinity as CaC03 

Bicarbonate as CaC03 

Carbonate as CaC03 

Hydroxide as CaC03 

Total Alkalinity 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

flP.VMettKHl 

M200.7 ICP 

M204.2 GFAA 

.M206.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M213.2 GFAA 

.M200.7 ICP 

.M200.7 ICP 

.M200.7 ICP 

.M200.7 ICP 

.M200.7 ICP 

.M239.2 GFAA 

.M200.7 ICP 

.M200.7 ICP 

.M245.ICVAA 

.M200.7 ICP 

NaOO.7 ICP 

.M200.7 ICP 

S.M 3500-Se C. A.A-Hydride 

.M200.7 ICP 

.M272.2 GF.AA 

M200.7 ICP 

M279.2 GF.A.A 

.M200.7 ICP 

M200.7 ICP 

EPAMertiodr 

.M310.I 

Result •..• Qua]. Unit*'•. .MDL:: PQL Date Analyst 

0.032 

0.0005 

482 

53.1 

5.03 

7 

16.4 

115 

0.12 

U 

U 

U 

U 

B 

U 

u 
u 
u 
u 

u 
u 
u 
B 

U 

U 

C 

u 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

mg/L 

0.2 

0.002 

0.001 

0.006 

0.004 

0.0005 

2 

0.02 

0.02 

0.1 

0.02 

0.001 

0.4 

0.01 

0.0002 

0.02 

0.02 

3 

0.001 

0.4 

0.003 

3 

0.002 

0.01 

0.02 

0.8 

0.01 

0.005 

0.02 

0.02 

0.003 

10 

0.1 

O.I 

0.5 

0.1 

0.005 
• ^ 

0.05 

0.001 

0.1 

0.1 

10 

0.005 
I 

0.01 

10 

0.01 

0.05 

0.1 

7/23/97 

7/13/97 

7/14/97 

7/22/97 

7/22/97 

7/13/97 

7/23/97 

7/22/97 

7/22/97 

7,73/97 

7/22/97 

7/10/97 

7,'22/97 

7/2Z'97 

7/11/97 

7/22/97 

7/22/97 

7/23/97 

7/10/97 

7/22/97 

7/14/97 

7/23/97 

7/12/97 

7/22/97 

7/21'97 

jaw 

sh 

sh 

jaw 

jaw 

IP 
jaw 

jaw 

jaw 

jaw-

jaw 

sh 

jaw 

jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

5h 

jaw-

jaw 

Kesdlr-'VOnahir- Unitr.^ MDK PQL Date- Analv-st 

Calculation 

257 

257 

5.7 

,0.40 

,4.10 

U 

U 

me/L 

maL 

ma/L 

mg/L 

•^i 

meq/L 

meq/L 

T 

2 
1 

2 

0.01 

0.01 

10 

10 

10 

10 

0.05 

0.05 

7/9/97 

7/9/97 

7/9/97 

7/9/97 

7/23/97 

7/23/97 

7/23/97 

gm 

gm 

gm 

gm 

calc 

calc 

calc 

-rpuneQiialieerr(base(Loa EF.*GLP'i/90»r 

U = Analyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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pnz Analvticar Results 

ACZ Laboratories, Inc. 

30400 Dotvnhill Drive 

Steumboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Maninez 

Lab Sample ID: L14472-02 
Client Sample ID: MMW-3 
Client Project ID: 
ACZ Report ID: RG46913 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reponed: 7/23/97 

Sample Matrix: Surface Water 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filterable (TDS) %180C 

Sulfate 

TDS (calculated) 

TDS (ratio - measured/calculated) 

M325.2 - Colorimetric (RFA) 

M340.2 - ISE 

Calculation based on dissolved Ca & Mg 

*•• 
MI 60.1 -Gravimetric 

M375.3-Gravimetric 

Calculation 

Calculation 

3 
3 

1420 

2070 

1190 

2030 

1.02 

B 
B 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 
1 
1 

JO 
10 
10 

5 

5 

7 

20 
20 
50 

7/20/97 

7/14/97 

7/23/97 

6/30/97 

7/1/97 

7/13/97 

7/23/97 

7/23/97 

Icj 
kr 

calc 

laa 
kr 
ac 

calc 

calc 

npuncLQnatifienCtnHetfcoa EP,l:GLRr3/90> 

U = Analyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
^ / 
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Analytical Results 

.4CZ Laboratories. Inc . 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp, Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 
ACZ Report ID 

LI4472-03 
MMW-7 

RG46914 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Sample Matrix: Surface Water 

.Metals Analysis 

.Aluminum, dissolved 

.Antimony, dissolved 

.Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

Cobalt, dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Magnesium, dissolved 

Manganese, dissolved 

Mercury, dissolved 

Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

. Zinc, dissolved 

W e t C h e m i s t r y 

Alkalinity as CaC03 

Bicarbonate as CaC03 

Carbonate as CaC03 

Hydroxide as CaC03 

Total AIkalinlr>' 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

EPA Method 

M200.7 ICP 

M204.2 GFAA 

M206.2 GFAA 

M200.7 ICP 

M200.7 ICP 

.M213.2 GF.AA 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

.V1200.7 ICP 

M200.7 ICP 

M239.2 GFA.A 

.M200.7 ICP 

M200.7 ICP 

M245.1 CV.AA 

M200.7 ICP 

.M200.7 ICP 

M200.7 ICP 

SM 3500-Se C. .A.A-Hvdride 

.M200.7 ICP 

M 2 7 2 . : GF.A.A 

M200.7 ICP 

M279.2 GF.A.A 

M200.7 ICP 

M200.7 ICP 

EPAMediod 

Resiilr4V Quai.v: llnit*-.. MDL', PQL Date: Aiialvst 

M3I0 . I 

Calculation 

735 

0.04 

0.08 

O.Oi 

530 

0.1 

3.4 

1.6 

259 

0.014 

815 

46.90 

7.5 

20 

55 

137 

0.13 

7.8 

U 

U 

B 

B 

B 

U 

U 

B 

U 

U 

U 

B 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg'L 

ms/L 

mg/L 

mg/L 

mg/L 

0.3 

O.OI 

0.03 

0.03 

0.02 

O.OI 

10 

0.1 

0.1 

0.1 

0.1 

0.001 
T 

0.05 

0.0002 

0.1 

0.1 

20 

0.001 

2 

0.005 

3 

0.002 

0.05 

0.1 

T 

0.05 

0.1 

0.1 

0.1 

0.05 

50 

0.5 

0.5 
1.5 

3.5 

0.005 

iO 

0.3 

0.001 

0.5 

0.5 

50 

0.005 

5 

0.03 

!0 

0.01 

0.3 
0,5 

7/23/97 

7/13/97 

7/14/97 

7/22/97 

7/22/97 

7/15/97 

7/23/97 

7/22/97 

7/22/97 

7/23/97 

-.••2r97 

7/10/97 

7/22/97 

7/22.'97 

7/11/97 

7/2Z'97 

7/21'97 

-/•23/97 

7/10/97 

7/2r97 

7/14/97 

7/-23/97 

7/12,'97 

7/22.'97 

7/22/97 

jaw 

sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw 

jaw 

jaw 

jaw 

sh 

jaw 

Jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

Jaw 

Jaw 

Results;*; O n a t . : Uni ts^ . M D E . . P Q L D a t e Analys t 

-7.6 

231 

199 

U 

u 
u 
u 

mg/L 

mg/L 

mg/L 

mg/L 

°'o 

meq/L 

meq/L 

T 

2 

2 

2 

O.OI 

0.01 

!0 

iO 

10 

10 

0.05 

0.05 

7/9/97 

7/9/97 

7/9/97 

7/9/97 

7/23/97 

7/23/97 

7/23/97 

am 

am 

gm 

gm 

caic 

calc 

caic 

j n n i n c Q i i a l i f i t t c E ( b > s d o n E P A C L E 3/90) ' 

U = Analyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value ber^veen MDL and PQL 

PQL = Practical Quantitation Limit 
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pnz Analytical Results 

ACZ Laboratories. Inc. 

30400 DotvnhiB Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Maninez 

Lab Sample ID 
Client Sample ID 
Client Project ID 
ACZ Report ID 

L14472-03 
MMW-7 

RG469I4 

Date Sampled: 6/25/97 00:00 
Date Received: 6/2 7/9 7 
Date Reponed: 7/23/97 

Sample Matrix: Surface Water 

Chloride 

Fluoride 

Hardness as CaCOj 

Lab Filtration 

Residue. Filterable (TDS) (gilgOC 

Sulfate 

TDS (calculated) 

TDS (ratio - measured/calculated) 

M325.2 - Colorimetric (RFA) 

M340.2 - ISE 

Calculation based on dissolved Ca & Mg 

«•• 
Ml 60.1 -Gravimetric 

.M375.3 - Gravimetric 

Calculation 

Calculation 

15 
160 

4670 

13800 

10600 

13400 

1.03 

me'L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 
10 
1 

10 
100 
10 

5 

50 
-

:o 
100 
50 

mom 
7/14/97 

7/23/97 

6/30/97 

7/1/97 

7/13/97 

7/23/97 

7/23/97 

Icj 
kr 

calc 

laa 
kr 
ac 

calc 

calc 

. QtatiSmibastAmt ER^-GCP'i/^O)-

Li = Analyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
///U. - i ^ 
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nalytical Results 

ACZ Laboratories. Inc. 

30400 Downhm Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 

ACZ Report ID 

L14472-04 
MAiUSA 

RG469I5 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Sample Matrix: Surface Water 

Metals Analysis 

Aluminum, dissolved 

Antimony, dissolved 

Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CobalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Magnesium, dissolved 

Manganese, dissolved 

Mercury, dissolved 

.Violybdenum. dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

Alkalinity as CaC03 

Bicarbonate as CaC03 

Carbonate as CaCOS 

Hydroxide as C3CO3 

Total Alkalinitv-

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

EP.AiMethod-

M200.7 ICP 
M204.2 GFAA 

M206.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M213.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M : 0 0 . 7 ICP 

\U39.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M245.I CVAA 

M200.7 ICP 

iVUOO.7 ICP 

NL200.7 ICP 

SM 3500-Se C. .A.A-Hydride 

M200.7 ICP 

M272.2 GFA.A 

NaOO.7 ICP 

M279.2 GFA.A 

M200.7 ICP 

M200.7 ICP 

V l̂ EPA Methmt. 

Kcsuitt: ••• Quali^' llnii^-v MDIi.. PQL Date-- .Aiialy.sl 

.M3I0.I 

0.041 

539 

1.10 

101 

4.46 

5 

30.3 

40 

U 

U 

U 

U 

U 

U 

u 
u 

u 

u 
u 
u 
B 

u 

u 

u 
u 
u 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg'L 

mg'L 

mg/L 

mg/L 

mg/L 

mg/L 

0.06 

0.002 

0.005 

0.006 

0.004 

0.0005 

2 

0.02 

0.02 

0.1 

0.02 

0.001 

0.4 

0.01 

0.0002 

0.02 

0.02 

3 

0.001 

0.4 

0.003 

3 

0.002 

0.01 

0.1 

0.3 

0.01 

0.03 

0.02 

0.02 

0.003 

10 

0.1 

0.1 

0.5 

0.1 

0.005 

2 

0.05 

0.001 

0.1 

0.1 

10 

0.005 

1 

O.OI 

10 

O.OI 

0.05 

0.5 

7/22/97 

7/13/97 

7/14/97 

7/22/97 

7/22/97 

7/15/97 

7/23/97 

7/22/97 

7/2Z'97 

7/23/97 

1122191 

7/10/97 

7/22/97 

7/22/97 

7/11/97 

7/21'97 

1122191 

7/23/97 

7/10/97 

7/22/97 

7/14/97 

7/23/97 

7/12/97 

7/22/97 

7/23/97 

jaw 

sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw 

jaw 

jaw 

jaw 

sh 

jaw 

jaw 

bg 
jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

jaw 

jaw 

llesult?= ,̂ Onati Unitf^ MDE-: PQ&^iDater; Analyst 

Calculation 

186 

186 

4.2 

34.50 

37.50 

U 

U 

mg/L 

mg'L 

mg/L 

mg/L 

" ' 0 

meq/L 

meq/L 

-) 
T 

• ^ 

-t 

0.01 

O.OI 

10 

10 

;o 
10 

0.05 

0.05 

7/9/97 

7/9/97 

7/9/97 

7/9/97 

7/23/97 

7/23/97 

7/23/97 

gm 

gm 

gm 

gm 

calc 

calc 

calc 

feQiMlifiaj(base<t'oir EP.VCLP J/901 

U = Analyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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/ICZ Analytical Results 

ACZ Laboratories, Ine. 

30400 Dotvnhill Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp, Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Maninez 

Lab Saraple ID: L14472-04 
Client Sample ID: .MMW-8A 
Client Project ID: 

ACZ Report ID: RG46915 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Sample Matrix: Surface Water 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filterable (TDS) (2180C 

Sulfate 

TDS (calculated) 

TDS (ratio - measured/calculated I 

M325.2 - Colorimetric (RFA) 5 

M340.2 - ISE 3 

Calculation based on dissolved Ca & Mg 1760 

• •• 
M160.1-Gravimetric 2400 

M375.3 - Gravimetric 1450 

Calculation 2290 

Calculation 1.05 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 

1 

1 

10 

10 

10 

5 

5 

7 

:o 
;o 
:>) 

7/20/97 

7/14/97 

103/97 

6/30/97 

7/1/97 

7/13/97 

7/23/97 

7/23/97 

Icj 

kr 

calc 

laa 

kr 

ac 

calc 

calc 

.(puieLQBiilificn^bascdoii. EPXCLRSiVOh 

U = .Analyte was analyzed for but not detected at the indicated .MDL 

B = Analyte concentration detected at a value bet^veen MDL and PQL 

PQL = Practical Quantitation Limit 
/fl/£rji j j tA . 
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ACZ Laboratories, Ine. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

nalytical Results 

Lab Sample ID: U4472-0S 
Client Sample ID: MMW-8B 
Client Project ID: 
ACZ Report ID: RG46916 

Date Sampled: 
Date Received: 
Date Reported: 

6/25/97 00:00 
6/27/97 
7/23/97 

Sample Matrix: Surface Water 

Metals Analysis 

Aluminum, dissolved 

.Antimony, dissolved 

Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CobalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

.Magnesium, dissolved 

Manganese, dissolved 

Mercury, dissolved 

Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

Alkalinity as CaC03 

Bicarbonate as CaC03 

Carbonate as CaCOj 

Hydroxide as CaC03 

Total Alkalinity 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

tP.A-iMettiotJ. 
M200.7 ICP 

M204.2 GFAA 

M206.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M2I3.2GFAA 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M239.2 GF.AA 

M200.7 ICP 

M200.7 ICP 

M245.1 CVAA 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

SM 3500-Se C. A-A-Hydride 

.M200.7 ICP 

M272.2 GFAA 

M200.7 ICP 

M279.2 GF.AA 

M200.7 \c:-

M200.7 ICP 

EPVlMetlioiJi 
M310.1 

Result-- i QuaJ- Units^ M D L P(JL Date Ai i a J« l 

0.38 

0.008 

0.0029 

259 

O.OI 

71.4 

0.027 

0.07 

3 

0.004 

40.3 

59.3 

0.32 

U 

U 

B 

U 

B 

U 

U 

u 
B 

U 

B 

U 

U 

B 

B 

U 

\j 

u 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

0.03 

0.002 

0.005 

0.003 

0.002 

0.0005 

1 

O.OI 

0.01 

0.05 

0.01 

0.001 

0.2 

0.005 

0.0002 

O.OI 

0.01 

2 

0.001 

0.2 

0.003 

0.3 

0.002 

0.005 

0.05 

0.2 

O.OI 

0.03 

0.01 

O.OI 

0.003 

5 

0.05 

0.05 

0.3 

0.05 

0.005 

1 

0.03 

0.001 

0.05 

0.05 

5 

0.005 

0.5 

0.01 

1 

0.01 

0.03 

0.3 

7/22/97 

7/13/97 

7/14/97 

7/22/97 

7/22/97 

7/15/97 

7/23/97 

7/22/97 

7/21'97 

7/23/97 

7/22/97 

7/10/97 

7/22/97 

7/22/97 

7/11/97 

7/22/97 

1122191 

7/23/97 

7/10/97 

7/22/97 

1 IUI91 

7.'23/97 

7/12'97 

7/22/97 

7/23/97 

jaw 

sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw 

jaw 

jaw 

jaw 

sh 

jaw 

jaw 

bg 

jaw-

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

jaw 

jaw 

ResulCv rt QuaJ;- Uni ts - M D t P Q L Date Analv-st 

Calculation 

17 

17 

3.7 

20.00 

21.50 

U 

U 

mg/L 

me/L 

mg/L 

mg/L 

% 
meq/L 

meq/L 

2 

-) 
2 

2 

0.01 

0.01 

10 

10 

10 

10 

0.05 

0.05 

7/9/97 

7/9/97 

7/9/97 

7/9/97 

7/23/97 

7/23/97 

7/23/97 

gm 

gm 

gm 

gm 

calc 

caic 

calc 

>flgaiiic.QB«Uliefa(b»S€<»<»EP.A' CLP^3/90r-

U = Analyte was analyzed for but not detected at the indicated .MDL 

B = .Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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Arialytical Results 

ACZ Laboratories, Inc. 

30400 Downhill Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Maninez 

Lab Sample ID: L14472-0S 
Client Sample ID: MMW-8B 
Client Project ID: 
ACZ Report ID: .RG46916 

Date Sampled: 6/25.̂ 97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Sample Matrix: Surface Water 

Chloride 

Fluoride 

Hardness as C2C03 

Lab Filtration 

Residue. Filterable (TDS) ®I80C 

Sulfate 

TDS (calculated) 

TDS (ratio - measured/calculated) 

M325.2-Colorimetric (RFA) 

M340.2 - ISE 

Calculation based on dissolved Ca &. Mg 

««« 
MI 60.1 -Gravimetric 

M375.3 - Gravimetric 

Calculation 

Calculation 

17 

1.6 
941 

1450 

910 
! • ' 

1..,. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

1 
O.I 
1 

10 
10 
10 

5 

0.5 
7 

;o 
20 
50 

7/20/97 

7/14/97 

7/23/97 

6/30/97 

7/1/97 

7/13/97 

7/23/97 

7/23/97 

Icj 
kr 

calc 

laa 
kr 
ac 

calc 

calc 

otnguricQtalifiets (bascdoa EPA CUP Smt^ 

Li —.Anaivie was analyzed for but not detected at the indicated MDL 

B = Anaiyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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^'^^gniQll^HI^H 
ACZ Laboratories, Inc. 

30400 Downhill Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Lab Sample ID: LI4472-06 
Client Sample ID: MMW-IOA 
Client Project ID: 
ACZ Report ID: RG46917 

Molycorp, Inc. 
P.O. Box 469 Hwy. 38 
Questa, NM 87556 
Fred Martinez 

Date Sampled: 6/25:97 00:00 
Date Received: 6/27 
Date 

•97 
Reported: 7/23/97 

Sample Matrix: Surface Water 

M e t a k Ana lys i s 

3 
A 

iramttecr: 

uminum. dissolved 

.Antimony, dissolved 

.Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CobalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Magnesium, dissolved 

.Manganese, dissolved 

Mercury, dissolved 

.Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

Al salinity as CaC03 

Bicarbonate as C a C 0 3 

Carbonate as C2CO3 

Hydroxide as CaC03 

Total Alkalinitv 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of .Anions 

S iim of Cations 

EPA iMcttiod 

M200.7 ICP 

M204.2 GFAA 

M206.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M 2 1 3 . 2 G F A A 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 

M239.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M245.ICV.AA 

M200.7 ICP 

.M200.7 ICP 

.M200.7 ICP 

SM 3500-Se C. AA-Hydride 

.M200.7 ICP 

.M272.2 GF.AA 

M200.7 ICP 

M219.2 GFAA 

M200.7 ICP 

.M200.7 ICP 

EPA-iMetbod--

.M310.1 

Calculation 

Resultf^ 

31.30 

0.005 

0.008 

0.027 

280 

0.15 

0.63 

0.01 

0.001 

80.1 

14.000 

0.34 

3 

0.002 

31.1 

• 30.5 

2.57 

vQua ie 

U 
U 
B 
B 
B 

U 

B 
B 

U 
U 

B 
B 

U 

u 
u 

Rfsulte4: .0u»*sfe 

5.5 

23.80 

26.60 

u 
u 
u 
u 

linitai 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

' Onita^^ 

mg/L 

mg/L 

mg/L 

mg/L 

% 
meq/L 

meq/L 

M D L . 

0.03 

0.002 

0.005 

0.003 

0.002 

0.005 

1 

0.01 

0.01 

0.01 

0.01 

0.001 

0.2 

0.005 

0.0002 

O.OI 

0.01 
-1 

0.001 

0.2 

0.003 

0.3 
i.002 

0.005 

0.01 

MDI!^' 

2 

• > 

T 

2 

0.01 

O.OI 

PQL 

j.2 

0.01 

':-.03 

0.01 

0.01 

.'.03 

5 

0.05 

•.05 

0.05 

.'.05 

0.005 

; 
0.03 

0,001 

;.05 

.'•.05 

5 

0.005 

.''.5 

.01 

.01 

.••.03 

:• 05 

PQfc: 

;o 
;o 
:o 
:o 

.\05 

.-.05 

Date : 

7,72/97 

7/13/97 

7/14/97 

7/22/97 

l O Z V l 

l.n 5191 

T/23.-'97 

7/2Z'97 

7/22.-'97 

7/23.-97 

-.22-97 

-•10/97 

7 2 r 9 7 

-/22.'97 

7/11.97 

7.2197 

7.21'97 

-/23.-97 

-'10/97 

-.21'97 

-/14-97 

-23.97 

: / l l 9 7 

-.21'97 

:/23.'97 

Dat tT- .-

7/9/97 

1:9/91 

7/9/97 

7/9/97 

7/23/97 

7,23/97 

7/23/97 

\iialyst 

jaw 

sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw 

jaw 

jaw 

jaw 

sh 

jaw 

jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

jaw 

jaw 

Analyst1 

gm 

gm 

gm 

gm 

calc 

calc 

calc 

•iTpaaiaQlBttfierr (baaedo* EP.*-CLE 3/901 • 

U = Anaiyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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/ICZ Analytical Results 

ACZ Laboratories. Inc. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O.Box 469 Hwy. 38 
Questa. NM 87556 
Fred Maninez 

Lab Sample ID: LI4472-06 
Client Sample ID: MMW-IOA 
Client Project ID: 
ACZ Report ID: RG469I7 

Date Sampled: 6/25/9' 00:00 
Date Received: 6/27/9~ 
Date Reported: 7/23/9~ 

Sample 

6 

14 

1030 

1660 

1090 

1580 

1.05 

Matri,x : Surface Water 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 5 

1 5 

1 

1 0 :•:• 

10 : : 

10 :•;. 

T 20/97 

7/14/97 

7,23/97 

6/30/97 

-.1/97 

7/13/97 

-.23/97 

7.23/97 

Icj 

kr 

calc 

laa 

kr 

ac 

calc 

calc 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filteraole (TDS) a 180C 

Sulfate 

TDS (calculated! 

TDS (ratio - measured/calculaiedi 

.M325.2 - Colorimetric (RFA) 

.M340,2 - ISE 

Calculation based on dissolved Ca & .Ms 
*•• 

MI 60.1 -Gravimetric 

M375.3 - Gravimetric 

Calculation 

Calculation 

prpui«QB^ific»(tniaidm« EPA' €CP3/90>-

U = Analyte was analyzed for but not detected at the indicated MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
/l//^ 

Vice President of Operations: Ralph Poulsen 
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rsii* 

ACZ Uboratories, Inc. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp, Inc. 
P.O. Box 469 Hwy. 38 
Questa, NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 
ACZ Report ID 

Date Sampled: 
Date Received: 
Date Reported: 

L14472-07 
MMW-lOB 

RG46918 

6/25/97 00:00 
6/27/97 
7/23/97 

Sample Matrix: Surface Water 

Metals Analysis 

Aluminum, dissolved 

.Antimony, dissolved 

.Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

Cobalt, dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Magnesium, dissolved 

.Manganese, dissolved 

.Mercury, dissolved 

.Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Tlialllum. dissolved 

Vanadium, dissolved 

Zinc, dissolved 

tP.-VMetho*. 
M200.7 ICP 

M204.2 GFAA 

M206.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M2I3.2 GFAA 

.\a00.7 ICP 

M200.7 ICP 

.\a00.7 ICP 

M200.7 ICP 

M200.7 ICP 

M239.2 GFAA 

,M200.7 ICP 

M200.7 ICP 

M245.1 CVAA 

M200.7 ICP 

.M200.7 ICP 
M200.7 ICP 

SM 3500-Se C. .A.A-Hydride 

M200.7 ICP 

\ L ; 7 2 . 2 GFAA 

M200.7 ICP 

Nt:79.2 GFAA 

M200.7 ICP 

M200.7 ICP 

Resullrtic Quai- llnirsi:^:' MDE- PQL. Date: Analyst 
14.60 

0.016 

O.OIO 

0.05 

328 

0.11 

0.61 

0.17 

0.048 

82.5 

9.440 

0.26 

4 

0.001 

34.8 

30.0 

2.29 

U 

U 

U 

U 

U 

B 

B 

U 

u 
u 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

mg/L 

me/L 

mg/L 

me/L 

me/L 

mg/L 

me/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

mg/L 

ma/L 

ma.'L 

ma/L 

mg/L 

0.03 

0.002 

0.005 

0.003 

0.002 

0.01 

1 

0.01 

0.01 

0.01 

0.01 

0.001 

0.2 

0.005 

0.0002 

0.01 

0.01 
-1 

0.001 

02 

0.003 

0.3 

0.002 

0.005 

0.01 

0.2 

0.01 

0.03 

O.OI 

0.01 

0.05 

5 

0.05 

0.05 

0.05 

0.05 

0.005 

1 

0.03 

0.001 

0.05 

0.05 

5 

0.005 

0.5 

0.01 

1 

0.01 

0.03 

0.05 

:.22/97 

-••13/97 

7/15/97 

-.22/97 

-.22/97 

: 16/97 

-.23/97 

-21'97 

-22/97 

-23/97 

•22/97 

-10/97 

- 22/97 

"22/97 

- | 1/97 

-21'97 

7.22/97 

-.23/97 

-10/97 

-22/97 

7.14/97 

-23/97 

-12/97 

7.22/97 

-23/97 

jaw 

sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw 

jaw 

jaw 

jaw 

sh 

jaw 

jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

Jaw 

sh 

jaw 

jaw 

Wet Chemistry 

.Alkalinity as CaC03 

Bicarbonate as CaC03 

Carbonate as CaC03 

Hydroxide as CaC03 

Total Alkalinity 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

'EPA^Mifthmlfe 

M310.1 

Calculation 

Ue»«ltSfr£Qiiat?w Unit».i;-MDET- PQfe Dater- Analyst 

8 

8 

4.8 

24.50 

27.00 

B 

U 

U 

B 

mg/L 

mg/L 

mg/L 

.mg/L 

% 
meq/L 

iTieq/L 

•) 
-1 

t 

-1 

0.01 

0.01 

10 

10 

10 

10 

0.05 

0.05 

1:9191 

7/9/97 

119191 

1:9191 

-.•23/97 

7,23/97 

7.23/97 

gm 

gm 

gm 

gm 

calc 

caic 

calc 

r]^m«a3naiiiB2a!(lnscd(oiKEI%€LP'3/90)r 

U = Analyte was analyzed for but not detected at the indicated .MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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/ICZ nalytical Results 

ACZ Laboratories, Inc. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa, NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 

ACZ Report ID 

L14472-07 
MMW-lOB 

RG469I8 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filterable (TDS) 2:180C 

Sulfate 

TDS (calculated! 

TDS (ratio - measured/calculated! 

.M325.2 - Colorimetric (RFA) 

M340.2 - ISE 

Calculation based on dissolved Ca & Ms 

• •• 
Ml 60.1 -Gravimetric 

M375.3 - Gravimetric 

Calculation 

Calculation 

Sample Matrix 

26 
14 

1160 

1690 

1090 

1640 

1.03 

: Surface Water 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 
1 
1 

10 
10 
10 

5 
5 

7 

20 
20 
50 

-20/97 

7/14/97 

7.23/97 

6/30/97 

-•'1/97 

--•13/97 

-23/-97 

-.23/97 

Icj 
kr 

calc 

laa 
kr 
ac 

caic 

calc 

• rgairiBQfaaieij(hMML»>it 'EEfcCLP-3/9QT^ 

U = Analyte was analyzed for but not detected at the indicated .MOL 

B = .Analyte concentration detected at a value bet^veen M D L and PQL 

PQL = Practical Quantitation Limit 
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nalytical Results 

ACZ Laboratories, Inc. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800)334-5493 

Lab Sample ID: L14472-08 
Client Sample ID: MMW-IOC 
Client Project ID: 
ACZ Report ID: RG46919 

Molycorp. Inc. 
P.O.Box 469 Hwy. 
Questa. NM 87556 
Fred Martinez 

Chloride 

Fluoride 

Hardness as (^aCOj 

Lab Filtration 

Residue. Filterable (TDS) 

Sulfate 

TDS (calculated! 

38 

aisoc 

TDS (ratio - measured/calculated) 

< • 

.M325.2 - Colorimetric (RFA) 

M340.2 - ISE 

Calculation based on dissolved Ca & Mg 

«•• 
.Ml 60.1 -Gravimetric 

.M375.3 - Gravimetric 

Calculation 

Calculation 

Date Sampled 
Date Received 
Date Reponed 

Sample Matrix 

10 

8 

489 

760 

470 

710 

1.07 

: 6/25/97 00:00 
6/27/97 

: 7/23/97 

Surface Water 

mg/L 1 5 

mg/L 1 : 

mg/L 1 

mg/L 10 :o 

mg/L 10 :0 

mg/L 10 50 

-20/97 

7.14/97 

723/97 

6;'30/97 

7/1/97 

-•13/97 

7 23/97 

7.23/97 

Icj 

kr 

calc 

laa 

kr 

ac 

calc 

calc 

Qji>iifi»(tiaK>fcov ERA:€CPi/90r 

U = Analyte was analyzed fcr but not detected at the indicated MDL 

B = .Analyte concenu-ation cstected at a value between .MDL and PQL 

PQL = Practical Quantitation Limit 
^ll_ 
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ACZ Laboratories, Inc . 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 
ACZ Report ID 

Date Sampled: 
Date Received: 
Date Reported: 

:nalytical Results 

L14472-08 

MMW-IOC 

RG469I9 

6/25/97 00:00 
6/27/97 
7/23/97 

Sample Matrix: Surface Water 

.Metals Analysis 

Aluminum, dissolved 

.Antimony, dissolved 

Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CobalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

.Magnesium, dissolved 

.Manganese, dissolved 

Mercury-, dissolved 

Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silicx dissolved 

Silver, dissolved 

Sodium, dissolved 

Tlialllum. dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

Alkalinitv'as C a C 0 3 

Bicarbonate as C a C 0 3 

Carbonate as C a C 0 3 

Hydroxide as C a C 0 3 

Total Alkalinity 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Canons 

EPArMethodr; 

M200.7 ICP 

M204.2 GFAA 

.M206.2 GFAA 

M200.7 ICP 

.M200.7 ICP 

M213.2 GFAA 

M200.7 ICP 

M200.7 ICP 

M200.7 ICP 
.M200.7 ICP 
.M200.7 ICP 

M239.2 GFAA 

.M200.7 ICP 

M200.7 ICP 

M245.I CVAA 

M200.7 ICP 

.M200.7 ICP 

M200.7 ICP 

S.M 3500-Se C. .A.A-Hydride 

.M200.7 ICP 

M272.2 GFAA 

.M200.7 ICP 

.M279.2 GFAA 

NaOO.7 ICP 

M200.7 ICP 

EPAVMediotfc!. 

R e s u l n w - Q u a L . . Units^ .MDL. . P Q L D a t e Analyst 

M3I0.1 

12.20 

0.008 

0.004 

0.012 

I2S 

0.03 

0.001 

412 

5.630 

0.15 

0.001 

17.4 

15 

1.57 

U 

U 

B 

B 

C 

B 

U 

u 
B 

C 

U 

L 

B 

L' 

B 

L 

L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

me/L 

mg/L 

mg/L 

mg'L 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

0.03 

0.002 

0.005 

0.003 

0.002 

0.002 

5 

O.OI 

0.01 

0.3 

0.01 

0.001 

0.2 

0.005 

0.0002 

0.01 

O.OI 

8 

0.001 

0.2 

0.003 

8 

0.002 

0.005 

0.05 

02 

0.01 

0.03 

O.OI 

0.01 

0.01 

30 

0.05 

0.05 

I 

0.05 

0.005 

1 

0.03 

0.001 

0.05 

0.05 

30 

0.005 

0.5 

0.01 

30 

0.01 

0.03 

0.3 

7/21'97 

7/13.'97 

7/15/97 

7,2197 

72197 

7/15/97 

-.23.97 

-.2197 

7;21-97 

-23,-97 

- 2 1 9 7 

7/10,97 

-.2197 

7-2197 

7/11,97 

7.2197 

7.2197 

-.23.-97 

-10,97 

-•2197 

-•14,97 

-•23.-97 

- 1 1 9 7 

-.21-97 

-/23.-97 

jaw 

Sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw-

jaw 

jaw 

jaw 

sh 

jaw-

jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

jaw 

Jaw 

R«Blt^iQti»l t i ; UniCfc . MDE:--, P Q t Da te Anaiy-st 

Calculation 

1 

2 

7.: 

0.60 

2.30 

B 

U 

U 

B 

mg/L 

mg/L 

mg/L 

mg/L 

% 
meq/L 

meq/L 

2 
-1 

2 
1 

0.01 

0.01 

10 

10 

IC 

10 

0.05 

0.05 

7,9/97 

7/9'97 

7.9/97 

7/-9/97 

7,'23.'97 

7.23,^97 

7/23/97 

am 

gm 

gm 

gm 

calc 

calc 

calc 

(bwitnBrPAFCLP3/9Q^ 

L' = Analyte was analyzed for rut not detected at the indicated MDL 

B = .Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation L:mit 
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pnz 
ACZ Laboratories, Inc. 

30400 DownhUl Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa, NM 87556 
Fred Maninez 

Analytical Results 

Lab Sample ID 
Client Sample ID 
Client Project ID 

ACZ Report ID 

H4472-09 
MMW-11 

RG46920 

Date Sampled: 6/25/9 7 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Sample Matrix: Surface Water 

Metals Analysis 

.Aluminum, dissolved 

.Antimony, dissolved 

.Arsenic, dissolved 

Barium, dissolved 

Beryllium, dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CobalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

.Magnesium, dissolved 

Manganese, dissolved 

Mercury, dissolved 

.Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silicx dissolved 

Silver, dissolved 

Sodium, dissolved 

Thallium, dissolved 

Vanadium, dissolved 

Zinc, dissolved 

Wet Chemistry 

Alkalinity as CaC03 

Bicarbonate as CaC03 

Carbonate as CaC03 

Hydroxide as CaC03 

Total Alkalinitv-

Cation-Anion Balance 

Cation-zAnion Balance 

Sum of Anions 

Sum of Cations 

EP.A-Metiibd.. 
.M200.7 ICP 

M204.2 GFA.A 

Na06.2 GF.A.A 

.\O00.7 ICP 

M200.7 ICP 

.\ai3.2GF.A.A 

NaOO.7 ICP 

M200.7 ICP 

.M200.7 ICP 

.M200.7 ICP 

M200.7 ICP 

Na39.2 GF.A.A 

.M200.7 ICP 

M200.7 ICP 

M245.ICV.VA 

.M200.7 ICP 

M : 0 0 . 7 ICP 

.M200.7 ICP 

SM 3500-Se C. .AA-Hydride 

M200.7 ICP 

.\U72.2 GF.A.A 

M200.7 ICP 

.\a79.2 GF.A.A 

.M200.7 ICP 

.M200.7 ICP 

EPMMiOioAr 

M310.1 

Re3ult;ii Quab.. linitSi.. MDIi- PQL Date. .Analyst 

56.80 

0.013 

0.015 

0.037 

251 

0.28 

0.98 

0.011 

129 

29.900 

0.67 

4 

0.002 

31.1 

27.4 

5.49 

U 

U 

u 

u 

u 
u 

B 

B 

u 

u 
u 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

mg/L 

mg/L 

me/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

mg/L 

0.03 

0.002 

0.005 

0.003 

0.002 

0.005 

1 

0.01 

O.OI 

O.OI 

0.01 

0.001 

0.2 

0.005 

0.0002 

O.OI 

0.01 
• ^ 

0.001 

0.2 

0.003 

0.3 

0.002 

0.005 

0.01 

02 

0.01 

0.03 

0.01 

0.01 

0.03 

< 
0.05 

0.05 

0.05 

0.05 

0.005 

1 

0.03 

0.001 

0.05 

0.05 

5 

0.005 

0.5 

0.01 

1 

0.01 

0.03 

0.05 

-22/97 

-13/97 

-15/97 

-.22/97 

-22/97 

- 16/97 

- 23/97 

-22/97 

-21'97 

-23/97 

- 21'97 

- 10/97 

-21'97 

- 22/97 

- 11/97 

-22/97 

- 22/97 

-23/97 

-10/97 

- 21'97 

-14/97 

-23.'97 

- 12/97 

-22/97 

-23/97 

jaw 

sh 

sh 

jaw 

jaw 

sh 

jaw 

jaw 

jaw 

jaw 

Jaw 

sh 

jaw 

jaw 

bg 

jaw 

jaw 

jaw 

ch 

jaw 

sh 

jaw 

sh 

jaw 

jaw 

Resnltss? Qiiab<='- Unit»^ MDE- PQfc: Datet^ Analyst 

Calculation 

5.9 

29.40 

33.10 

U 

U 

U 

U 

mg/L 

mg/L 

mg/L 

mg/L 

% 
meq/L 

meq/L 

^ 
1 

^ 

-

0.01 

0.01 

10 

10 

iO 

10 

0.05 

0.05 

-•9/97 

-•9/97 

-.••9/97 

-/9/97 

•23/97 

-•23/97 

-23/97 

gm 

gm 

am 

gm 

calc 

calc 

calc 

•CBQaatifier»(l>3eKdtoaiEEASCXE'3/90)r-

U = Analyte was analyzed for but not detected at the indicated MDL 

B = .Analyte concentration detected at a value between .MDL and PQL 

PQL = Practical Quantitation Limit 
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nalytical Results 

.4CZ Laboratories, Inc. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

Molycorp, Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 

ACZ Report ID 

L14472-09 
MMW-11 

RG46920 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reported: 7/23/97 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filterable (TDS) ffil80C 

Sulfate 

TDS (calculated) 

TDS (ratio - measured/calculated) 

.\1325.2 - Colorimetric (RFA) 

.M340.2 - ISE 

Calculation based on dissolved Ca & Ma 
• • • 

Ml 60.1 -Gravimetric 

.M375.3-Gravimetric 

Calculation 

Calculation 

Sample 

22 

21 
1160. 

1970 

1320 

1900 

1.04 

Matrix : Surface Water 

mg/L 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

1 
1 
1 

10 
10 
10 

5 

5 

-

;o 
20 

50 

7,20/97 

7/14/97 

7,23/97 

6/30/97 

7/1/97 

7/13/97 

7/23/97 

7,23/97 

l̂ j 
kr 

calc 

laa 
kr 
ac 

caic 

caic 

icJ(JnalifiBi(liaiafebmEEA^€LEJflOK-

U = .Analyte was analyzed tor but not detected at the indicated .MDL 

B = Analyte concentration detected at a value between MDL and PQL 

PQL = Practical Quantitation Limit 
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nalytical Results: 

ACZ Laboratories, Ine. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

.Molycorp. Inc. 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Lab Sample ID 
Client Sample ID 
Client Project ID 
ACZ Report ID 

LI4472-I0 
MMW-13 

RG46921 

Date Sampled: 6/25/97 00:00 
Date Received: 6/27/97 
Date Reponed: 7/23/97 

Sample Matrix: Surface Water 

.Metals Analysis 

Aluminum, dissolved 

.Antimony, dissolved 

Arsenic, dissolved 

Barium, dissolved 

Berv-llium. dissolved 

Cadmium, dissolved 

Calcium, dissolved 

Chromium, dissolved 

CooalL dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Magnesium, dissolved 

.Manganese, dissolved 

Mercury, dissolved 

.Molybdenum, dissolved 

Nickel, dissolved 

Potassium, dissolved 

Selenium, dissolved 

Silica, dissolved 

Silver, dissolved 

Sodium, dissolved 

Tlialllum. dissolved 

\anadium. dissolved 

Zinc, dissolved 

Wet Chemistry 

Alkalinity as C3C03 

Bicarbonate as CaC03 

Carbonate as CaC03 

Hydroxide as CaC03 

Total Alkalinity 

Cation-Anion Balance 

Cation-Anion Balance 

Sum of Anions 

Sum of Cations 

LP.^MrtfioclH-
.\i:oo.7 ICP 

.M204.2 GFAA 

M206.2 GF.AA 

.M200.7 ICP 

NC00.7 ICP 

Nt: 132 GFAA 

NL:00.7 ICP 

.M200.7 ICP 

M200.7 ICP 

.M200.7 ICP 

.\1200.7 ICP 

M : 3 9 . 2 GF.AA 

NL:00.7 ICP 

M:OO.7 ICP 

M : 4 5 . 1 CV.AA 

M200.7 ICP 

M;OO.7 ICP 

M200.7 ICP 

S.M 3500-Se C. .A.A-Hydride 

M ; 0 0 . 7 ICP 

M272.2 GF/VA 

.M200.7 ICP 

M279.2GFAA 

NL:00.7 ICP 

M200.7 ICP 

Result-3 
0.04 

0.023 

0.0008 

340 

0.05 

0.16 

39.3 

0.706 

0.05 

0.01 

7,0 

0,002 

18.7 

" 30.5 

0.36 

r Q a a i i 
B 

U 

U 

u 
B 

L' 

L 

L' 

U 

B 

B 

U 

L' 

U 

; llnitsf. 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

me/L 

mg/L 

mg/L 

mg'L 

mg/L 

mg'L 

me/L 

mg/L 

mg/L 

me/L 

mg/L 

mg/L 

mg/L 

mg/L 

MDE: 
0.03 

0.002 

0.005 

0.003 

0.002 

0.0005 

1 

0.01 

0.01 

0.01 

O.OI 

0.001 

0.2 

0.005 

0.0002 

0.01 

0.01 

0.3 

0.001 

0.2 

0.003 

0.3 

0.002 

0.005 

0.01 

PQL. 
0.2 

0.01 

0.03 

0.01 

0.01 

0.003 

5 

0.05 

0.05 

0.05 

0.05 

0.005 

1 

0.03 

0.001 

0.05 

0.05 

1 

0.005 

0.5 

0.01 
1 

O.OI 

0.03 

0.05 

Date; 
7/21'97 

7/13/97 

1/15191 

7/21'97 

-/21'97 

7/15/97 

7/23/97 

1/22191 

1/22191 

1/23/91 

1122191 

7/10/97 

1/22191 

-122191 

7/11/97 

7/21-97 

7.'2r97 

7/23.-97 

-'•10,'97 

^.21^97 

7/14/97 

7/23/97 

-/1197 

7/21'97 

7,23/97 

.AiiaJvsi 
jaw 

sh 

sh 

jaw 

jaw-

sh 

Jaw 

Jaw 

jaw-

jaw 

Jaw 

ih 

jaw 

Jaw 

bg 

Jaw 

Jaw-

Jaw 

ch 

Jaw 

sn 

Jaw 

sh 

Jaw 

jaw 

,M310.I 

Calculation 

Re«ritefeQiiata?tUnita»iv.MDE; PQEi Date - Analv^ 

201 

201 

1.7 

21.10 

21.80 

u 
u 

mg/L 

mg/L 

mg/L 

mg/L 

"4 

meq/L 

meq/L 

? 

-\ 
•> 

2 

0.01 

0.01 

10 

10 

10 

10 

0.05 

0.05 

7/9/97 

1/9/91 

7/9/97 

1/9/91 

7.23/97 

7/23/97 

7/23/97 

gm 

em 

am 

am 

calc 

caJc 

caic 

iax(( tnirda>aEE^CLE3i90^ 

U = Analyte was anai\zed for but not detected at the indicated .MDL 

B = Analyte concentration detected at a value between .MDL and PQL 

PQL = Practical Quaniiiaiion Limit 
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analytical Results 

.4CZ Laboratories, Inc. 

30400 DownhiU Drive 

Steamboat Springs, CO 80487 

(800) 334-5493 

.Molycorp. Inc, 
P.O. Box 469 Hwy. 38 
Questa. NM 87556 
Fred Martinez 

Chloride 

Fluoride 

Hardness as CaC03 

Lab Filtration 

Residue. Filterable (TDS) -ff 180C 

Sulfate 

TDS (calculated! 

TDS (ratio - measured/calculated) 

»• 

.M325.2-Colorimetric 1 RFA) 

.M340.2 - ISE 

Calculation based on dissolved Ca & Mg 

*•« 
MI 60.1 -Gravimetric 

M375.3 - Gravimetric 

Calculation 

Calculation 

Lab Sample ID 
Client Sample ID 
Client Project ID 

ACZ Report ID 

Date Sampled: 
Date Received: 
Date Reported: 

Sample .Matrix: 

14 

1.6 

1010 

1450 

790 

1360 

1.06 

L14472-10 
MMW-13 

RG4692I 

6/25:97 00:00 
6/2-/97 
7/23:97 

Surface Water 

me/L 1 r 

mg/L 0.1 :,5 

mg/L 1 

mg/L 10 ; j 

ng/L 10 : J 

me/L 10 : : 

7,20/97 

7/14/97 

7/23/97 

6/30/97 

7/1/97 

7/13/97 

7,23.-97 

7.23/97 

Icj 

kr 

calc 

laa 

kr 

ac 

calc 

calc 

(lBBafcomEE3EGCE*3/90n 

U = ,Analyte was analyzed for but not detected at the indicated MDL 

B = .Analyte concentration detected at a value ber^veen .VIDL and PQL 

PQL = Practical Quantitation Limit 
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SOUDER, MILLER ^ ASSOCIATES '''''̂ S.̂ PeTM ŝfsos 
CIVIL/ENVIRONMENTAL SCIENTISTS & ENGINEERS (505)473-9211 

Fax(505)471-6675 

July 17, 1997 #1239 

Mr. Geyza I. Lorinczi, Chief Geologist 
Molycorp, Inc. 
PO Box 469 
Questa, New Mexico 87556 

RE: RECOMMENDED PRACTICES FOR GROUND WATER SAMPLING 

Dear Mr. Lorinczi: 

Enclosed is the final memorandum from Souder, Miller & Associates (SMA) discussing 
suggested improvements to Molycorp's ground water sampling protocol for discharge plan 
compliance. The memorandum is based from our observations of sampling of two of the mine 
area wells on June 24, 1997. We would be happy to discuss the suggestions further with you. 
Please call with any questions. 

Sincerely, 

SOUDER, MILLER & ASSOCL\TES 

Reid S. Allan 
Senior Hydrogeologist 

enc. Memorandum 



MEMORANDUM 

TO: GEYZA I. LORINCZI 

FROM: REED A L L A N ^ ! ^ ? . 

DATE: JULY 17,1997 

RE: GROUND WATER SAMPLING RECOMMENDED PRACTICES 

On June 24, 1997,1 observed the sampling of two mine area monitoring wells at the 
Molycorp facility in Questa, New Mexico. The protocol used by the Molycorp staff is 
generally good. Field notes are kept, equipment is well maintained, and reasonable care is 
taken in the sample collection process. Souder, Miller & Associates (SMA) has the 
following suggestions which would serve to streamline the record keeping process and 
improve the accuracy of the sampling protocol: 

1. Well Sampling Form: Use the form supplied by SMA to ease the taking of 
field notes. A hard copy of the form is enclosed as well as a floppy disc in 
Microsoft Excel format. SMA recommends that a computer file be created for 
each monitoring well, customized with the information specific to each well. 
Prior to each sampling event, the pertinent well forms would be printed out, 
giving a one page sheet to record all data for each well. The attached summary 
tables of monitoring well completion information should aid in filling out the 
Well Sampling Forms. 

2. Pump Depth: Set the sampling pump at a depth of either 10 feet below the top 
of the screen or 10 feet below the water table, whichever is deepest. This will 
ensure water is sampled from the surrounding aquifer. Placing the pump at an 
inappropriate depth could result in purging and sampling stagnant water within 
the well bore. The Well Sampling Form includes a line for pump depth, so the 
depth will only have to be determined once and filled in on the form. 

3. Purge Rate: While purging the wells until the conductivity, pH, and 
temperamre stabilize, use a graduated 5 gallon bucket and a stopwatch to record 
the purging rate on the Well Sampling Form. Also continue to record the start 
and finish time of pumping, as is already done. This information will provide 
the total volume purged from each monitoring well for future reference. 

4. Stabilization of Conductivity, pH, and Temperature: Use the chart on the 
Well Sampling Form to document the stabilization of these parameters. As 
Molycorp already periodically checks the meters for stabilization, simply 



Mr. Geyza I. Lorinczi 
July 17, 1997 
Page 2 

formalize this process by recording the time and meter readings on the table. 
SMA recommends recording the data on a 2-3 minute interval. This additional 
documentation will demonstrate the gradual stabilization of the parameters as 
the wells are purged. In general, wells should be purged until 3 to 4 consecutive 
readings are stable (a total of about 6-12 minutes of stable readings). "Stable" 
readings imply pH ±0.1, electrical conductivity ±10%, and temperamre ±0.5°C. 

5. Filtration of Samples: SMA observed that all samples were field filtered under 
the present Molycorp sampling protocol. Filtration for all parameters may not 
be an acceptable practice to NMED. SMA recommends verification of filtration 
practices for the various metals, cations, and anions. Molycorp's practice of 
using a new filter for each well sampled is more than adequate. 

6. Well Head Elevation Survey Points: Verify that all depth to ground water data 
is collected from the surveyed points on the well heads in order to ensure 
accurate potentiometric surface maps. 

7. Sampling Protocol: Molycorp may wish to develop a written sampling 
protocol in order to document their QA/QC procedures. 



WELL INFORMATION 

Well #: 
Total Depth: 

Casing Diameter: 

Casing Matenai: 

WELL SAMPLING FORM 

TOC Elevation: 

Screened Interva](s): 

Samples to be Collected: 

SAMPLING INFORMATION 

Depth to Water: 

Volume to purge: 

Pump Depth: 

ft. 
gals. 

ft. 

Sample Date: 

Sample Time: 

Purge Rate: JE2L 

Purge 
Time 

0:00 

Total 

Gals. 
Purged 

0 

Temp. 
"C 

^̂ S 

pH 

^ ^ ^ 

Cond. 
mS/cm 

^^B 

Comments 

# of Bottles Collected: Collected By: 

Notes: (note odors, coloration, or any other pertinent information) 



DATE: 

SUBJECT: 

T O 

UNITED STA^SENVIRONMENTALvPROTECTION AGENCY -7, n 

MUDIFICATION REQUEST FOR AN ISSUED PERMIT 

PHot̂ . JENAIE SLAVEN. 6W-PS. 
\ - ^ { ^ 

o \ < i ^ 

The referenced application and/or le t te r Jsee attached copy) has been 
submitted to this off ice requesting a modification to thei r existing 
NPDES permit, A / ^ o o a a ^ o u 

Please return th is form to 6W-PS i n i t i a l i n g your desired course of 
action. 

Name of Fac i l i ty : ^ ^ o / y C o r p , j O \ c • 

r ] 

From the information submitted, it would appear that a new pwemit 
should be written and issued independently from the previously issued 
permit. A new NPDES number should be assigned to this request. 

S-

The information received requesting a modification to the pennit does 
not include enough information to make a determination. Please request 
additional information from permittee in tne form of a Short Form A, 
B, C, or D, or Standard Form A or C. (Please circle appropriate form.) 

EPA staff will handle the request and modify the permit if necessary. 
Please refer to . (Optional) 

EPA is in agreement with changing the permit. Send a copy of the 
request to the appropriate statfe agency for drafting of a new permit. 

t 

Send a copy of the request to the appropriate state agency to draft 
a new permit if the state agency determines that a change is warranted. 
The request does not warrant a change to the permit. Please place in 
permit file for future reference. 

Attachment(s) 

£ P A Pmm 13304 (R»v. 3.76) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ^ 

SUBJECT: MUDIFICATION REQUEST FOR AN ISSUED PERMIT (f' ^ 

FROM. JENAIE SLAVEN, 6W-PS. 

TO 

The referenced application and/or letter (see attached copy) has been 
submitted to this office requesting a modification to their existing 
NPDES permit, A / r n o o ^ ^ o c ^ 
Please return this form to 6W-PS initialing your desired course of 
action. 

Name of Facility: ^i^olv^ C o r p . jLLr\<z • 

From the information submitted, It would appear that a new pwemit 
• should be written and issued independently from the previously Issued 
permit. A new NPDES number should be assigned to this request. 

^ The information received requesting a modification to the permit does 
not include enough information to make a determination. Please request 
additional information from permittee in the form of a Short Form A, 
B, C, or D, or Standard Form A or C. (Please circle appropriate form.) 

EPA staff will handle the request and modify the permit if necessary. 
Please refer to . (Optional) 
EPA Is in agreement with changing the pennit. Send a copy of the 
request to the appropriate statfe agency for drafting of a new permit. 

• • 

Send a copy of the request to the appropriate state agency to draft 
/a new pennit if the state agency determines that a change is warranted. 
The request does not warrant a change to the permit. Please place in 
permit file for future reference. 

Attachment(5) 

£ P A Foon 13204 (R«v. 3>76) 



D A T E : 

" UNITED"ATES ENVIRONMENTAL PROTECT^ AGENCY 

mit Application ^-V-»-~^ / SUBJECT: ExIstlng Source Permit Application 

Pamela K. Mintz, Ch 
FROM: Federal Assistance Sffction 

Sam Becker, ChieYi^^ ^ / ' V 
TO: Industrial Permit^ Bectipn ('bW-PI) 

The facility listed below has been determined to be an existing source. 
The file has been returned to the central file area awaiting your action: 

Applicant NPDES No./New Source NOT 

Molycorp, Inc. NM0022306/NM9-29 

MAR 1 5 jgg^ 

E P A Form 1320-6 ( R e v . 3-76) 



'̂  * U N I T E D W A T E S ENVIRONMENTAL P R O T E C M J AGENCY 
DATE WAR 1 5 jggg 

SUBJECT Ex is t ing Source Permit Appl icat ion W^ ' -^ 

Pamela K. Mintz, Chief Q ^ / n i i ? * - ^ ^ ' ^ ' ^ ^ ^ 
FROM Federal Assistance Section 

Sam Becker, Chief, 
TO: . I ndus t r ia l Permits Section (6W-PI) 

The . f a c i l i t y l i s t e d below has been detennined to be an ex is t ing source, >-34,. 

The f i l e has been returned to the central f i l e area awaiting your ac t i on : 

Appl icant NPDES No./New Source NOT 

Molycorp, Inc. NM0022306/NM9-29 ' , ^ | 

—ENTER. 
--£NT£f? -

—^(VTtn -

• LOG BOC 
r>;r.--. p 

t ' V ^ ' J "• 

^^.—CORRESPOWOEWCE 

EPA Form 1320-6 ( R E V . 3-76) 



. NEW SOURCE REVIEW 

Reviewer: Y ^ O v i » ^ NPDES No. M M ^ 0 0 * 2 2 ^ 0 ^ 

Review Date: Q ^ - \ S ' ^ ^ New Source No, N f ^ ^ ~ ^ ^ 

Date Infonnat ion Mailed: U ' X U - H Received: M ' 3 0 - 8 4 To 6ES-FA; O i - ' f h ^ ^ ^ 

App l icant : V V \ O \ V A O C S C ^ \ A ^ . - ^ W ^ ^ S ^ \ \ i \ S ' x O v ^ / ( i n i o f ^ I C a 

Product: ^ o | v j ^ \ D - A ^ V ^ U m t r X i ^ A ^ - tX\'\oi>oJL O ^ ^ f g_AlM3t^J<V>^ Aa;\ \ i^<. 

Locat ion: Q\Aa>v3rP<- ^ I S W A J ^CVSSL>,CV^CJO 

Addi t iona l Information Requested?Date: Received: 1. Yes . 

2. Yes . 

3. Yes . 

4. Yes 

5. Yes 

6. Yes . 

u ^ 
^ 

• ^ 

• ^ 

t / 

No ^ 

No 

No 

No 

No 

No 

Clean Water-Act-306 Category? 40 CFR Part M M O Subpart--- J ^ 

New Source Performance Standards Proposed? Date: 

New Source Performance Standards Promulgated? Date: 

Potent ia l Point Source Discharge? 

Construction S ta r t per 40 CFR^122.66(b)(3)? Date: ) / ' 3 o - ^ / 

7. Proposed Construction A c t i v i t y : fA'^J--> •T>V<- ^M6<A/V-». w«r 'QISAAJJ^X^T^^-e-L^ I -p twJt 

ler 40 CFR^122.66(b 
l22.2«|(bU.UA;S^A^*(fS) 

New F a c i l i t y 

_ _ Expansion of a Fac i l i t y ^ ^ ^ 3 ^ . ^ ^ y * ^ ^ / r v O U ^ u^ . . . ^ 

" ^ Modi f icat ion of a Fac i l i t y <0^*^Ut fWzto ckixLcA/vi>s.«iflLj«_4 CLkA/v-j^*? 

No Construction A c t i v i t y Proposed * ^ V v c A A > — \ : . . . W o ^ r w A - , ^ 

8. Determination: CV jcv - ^N-Wa^J t " \ ^ > ^ - ^ S i j ^ V i L N ^ T 

New Source ' r ^ ^ ^^-^ ' '^* ' '^ :V*^ - W - « ^ v ^ j - X \ \ O - A 

New Discharger ^ x ^ U V . . . . ^ * ^ W O U ^ ' ^ - ^ l o ^ ^ ^ X ^ . 

\ / ^ Exist ing Source - • •~^^'^**X ^ * ^ ^ ^ ^ ' ^ V ^ ' ^ • • • • T N - J U -

9. Comments: I o 3 ' > ^ ) V / V ^ ^ U I A J - ^ » - < ^ L \ \ - O ^ N Q I J W J L ^ ^ ^ r S ^ Co Q. .ALxJ^ 



s-,.- • • • • f ^ ? ^ 
Molycorp, Inc. v _ l - - ' ' ' ' ' ^ ^ 
Questa Division r ,^tv^«.« a 
P.O. Box469 v l / , i « p 3 ^ < ^ * 
Questa, New Mexico87556 f^tflOV^ ^oXiX^ 
Telephone: (505) 586-0212 uf^ lS^^"^^^^ ' 

uni®n ^ 
MOL\CORP '^ 
November 26, 1984 

Mr. Dick Whittington 
Regional Administrator 
U. S. Environmental Protection Agency 
1201 Elm Street 
Dallas, TX 75270 ^^ 
Attn: Myron 0. Kiudson, Director yi\j\l ZQ 1984 

Water Management Division 

RE: NPDES Pennit No. NM 022306 

Dear Mr. Whittington: 

6]N-EA 

As required vnder Part II, Section D of the conpany's NPDES Permit No. NM 0022306, 
MDlycorp, Inc. hereby notifies the Environmental Protection Agency of a planned 
physical alteration to its Questa concentrate processing facility. For your infor
mation, I am enclosing a detailed description of this process change and an analysis 
of its impact on water quality. 

In short, the steel industry has established specifications for nplybdentjm oxide 
(Mo03) usage in alloying vdxLch Malycorp is unable to meet without further treatment 
of the mill concentrate. In order to provide a conpetitive and saleable product, 
it has become necessary to construct a facility to reduce lead content to specifi
cation levels. Construction of the facility has begun and it should be in oper
ation by Jtily of 1985. 

Since this lead removal plant is so stjbstanti^Hy integrated into the existing 
concentrate processing facility, Molycorp believes that this process change does not 
meet the necessary criteria for designation as a "new source" under 40 CFR 122.^(b). 

Please contact me or Lee Lockie if you have questions conceming this change. 

Very tnaily yours. 

C. R ^ Sacrison 
General Manager 

CRS:pcr 

cc: Charles Ny lander, EID 
Enclosures 



DESCRIPTION OF PROCESS CHANGE 

I . BACKGKOUND 

NOV 3 0 1984 

6W-EA 

MDlycorp, Inc. operates an underground mining and milling operation near 

Questa, New Mexico. The product from the milling operation, molybdenum disulfide 

(MbS2) concentrate is shipped by rail to a Molycorp roasting facility in 

Washington, Pennsylvania. At the roasting facility,.the concentrate is converted 

to M0O3 for use as an alloying agent in the ste:el industnry. The steel industry 

has established specifications for MD03 usage in alloying v^ch MDlycorp is xsnable 

to meet without further treatment of the mill concentrate. Alloying specifications 

call for a MD03 product vdiich contains less than 0.045% lead (Pb). Molycorp's 

concentrate (and roasted product) contains + 0.10% Pb. In order to provide a 

conpetitive and saleable product, it has become necessary to construct a facility 

to reduce lead content to specification levels. For several years MDlycorp has 

performed laboratory and pilot plant test work to establish the most feasible 

method for attaining desirable lead levels in Questa concentrate. In mid-1984 

Molycorp contracted with MDuntain St:ates Engineering of Tucson, Arizona, to review 

all previous low lead test work, to perform additional testing deemed necessary, 

and design a lead removal facility for the Questa operations. Construction of 

the facility has begun and it should be in operation by July of 1985. 

II. DESCRIPTION 

The lead removal plant will utilize a 1.2N hydrochloric acid leach solution 

to treat the concentrate for approximately one hour at a tenpurature of 80 C. 

The plant would be located at the Questa operations site and immediately adjacent 

to the existing concentrate drying facility. A flow sheet for the proposed 

leaching plant is attached. As indicated by the flow sheet, the plant" s. oper

ations will be entirely integrated with those of the existing concentrate proces

sing facilities. _1-



Present plans are to subject 70% of the concentrates to low-lead leaching. 

However, for pxirposes of the discussion below, leaching of all concentrates is 

considered. The hydrochloric acid leach system woiold require a bleed system to 

control the spent acid, dissolved constitxients from the acid leach, and filtrate 

wash water. A material balance for the leach system shows a total bleed stream 

entering the mill tailings of 15.6 gpm. The nominal liquid fraction of the mill 

tailings if 4,352.gpm. Thus, the dilution ratio of the bleed stream is approx

imately 280:1. 

III. ANALYSIS 

A series of laboratory leaching tests was performed on molybdenum concentrate 

to confirm calciolated stoichiometric balances. A molybdenum concentrate containing 

52% Mb, 0.31% Pb, 0.29% cu, and 1.51% Fe was subjected to locked cycle leach 

testing. The "bleed" effluent from this series of tests had the following analysis 

in Mg/ml (ppm): Mb = 193, Pb = 85, Cu = 44, Fe = 485. A simulated mill tailings 

sanple was tased for dilution to determine the effects of varying ratios of dilution. 

The following table suranarizes the resiolts: 

C V. U_W''-̂ ^ *-(^^'h f^9h lYts , 

MIXING EFM^IENT WITH MILL TAILINGS 
Effluent Analysis Mg/Ml (ppfi) ̂ ^̂  Mb: 1983 Pb: 85 Cu: 44 Fe: 485^^ ^^'. ^ / . ^ 7"^ Z/*^ 

pH Final Analysis g/ml (ppm) ' 'oj'is, ^ /,̂  

Test 

161-86-1 

161-86-2 

161-86-3 

161-87-1 

Ratio<l> 

Effluent' 

40:1 

80:1 

100:1 

(4) 
Initial 

8.7 

8.5 

8.5 

8.7 

Final 

8.7 

7.5 

7.7 

7.7 

MD 

1.1 

4.1 

2.6 

2.3 

Pb 
0.02 

0.05 

0.02 

0.02 

Cu 

0.04 

0.04 

0.04 

0.04 

Fe 

0.01 

0.01 

0.01 

0.01 

Cl" 

7 

245 

131 

102 

(1) Mill tailings solution to effluent. 

(2) - Analysis by atomic absorption. 

(3) Analysis by DC plasma except Cl determined by Cl electrode. 

(4) .Simulated mill tailings effluent. 



Projecting this table to a 1:280 ratio as would be experienced in the leach i i 

plant, the calculated final analysis would be as follows: Xk.-9 '- ^ ' - * ; i*- \^ 
,,—---v » r< i 'V ' * ^ ^ I i 

PH Final Analysis(^pmj " ^ r ^^.^^ ^^^ ̂  

Ratio Initial Final MD Pb Cu Fe ^^ " u J K J I - /ilf '̂  

280:1 8.6 8.0 1.54 0.02 0.04 ] 0.01 40 / ^,^ y./ 
If^K^S \ - v r e , f-^fi(2. 

The laboratory tests demonstrate that the heavy metal content (Pb, Cu, Fe) '"̂ f ^ f*^^ 

of the effltient will not be affected by the addition of the leach plant bleed 

stream to the mill tailings slurry. The heavy metals will precipitate as 

hydroxides and settle with tailings solids. The pH of the efflioent will remain 

mid-range at about 8.0. Only a portion of the Mb will precipitate and overall 

MD levels in the effltoent would increase between 0.4 and 0.5^ ^ ^ Boti^er, ^ ^ 

treatment of the effluent in the ion exchange plant prior to discharge will 

lower the Mb concentrations in the discharge (outfall 001) to current discharge 

levels (1.82 ppm, 1984 average concentration). In facti the only constitû rlt 

in the effluent discharge that will be increased from present discharge levels 

is chloride. Chloride levels will be increased from 30 to 35̂ ppnsj It should 

be noted, however, that MDlycorp's NPDES Permit does not contain an effluent 

A_-"«. 

limit for chloride and the 35 ppm discharge will be well below the 250 

secondary maximum contaminant level for chloride in drinking water specified in 

the Federal standards (40 C.F.R. S 143.3). 

In the future, if a baking step is added prior to leaching, only one of the 

parameters making up the leach plant bleed stream would change. The concentration 

of chlorides would increase somev̂ nat but still remain well below the Federal 

standards. 
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tailings pond in the saddle of Guadalupe Mountain. The pond would be formed by the 
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and a patrol road, a powerline, a seepage collection pond, surface water diversion channels, and a 
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Guadalupe Mountain. The Bureau of Land Management completed an Environmental Assessment 
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environmental impacts of the proposed project through construction, operation, and closure. 
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Public Hearing Information 

The Bureau of Land Management (BLM) will hold public hearings on this document during the 60-
day public review period. The purpose of these hearings is to take oral testimony on the scope and 
adequacy of tiie Draft EIS. A BLM official will preside over each hearing. All testimony will be 
recorded and placed in the permanent project file. A summary of the substantive comments 
contained in the testimony will be included in the Final EIS (together with the written comments 
received on the I>naft EIS). The Final EIS will present responses to comments made at the 
hearings and contained in the written comment letters. 

Public hearings on this Draft EIS will be held at the following times and locations: 

• January 20, 1989 St. Anthony Parish Hall Questa, New Mexico 7:00 p.m. 

• January 21, 1989 Ramada Inn Conference Room Taos, New Mexico 10:00 a.m. 



SUNMARY 

Purpose and Need 

Holycorp, Inc., a wholly owned subsidiary of Unocal Corporation, is 

proposing to construct and operate a mol^sdenum tailings disposal 

facility near Questa, New Mexico. Molycorp has filed millsite locations 

on public lands in the Guadalupe Mountain area just west of Questa, and 

the Bureau of Land Management (BLM) has determined that the proposed 

tailings disposal facility would constitute a valid use of the land for 

millsite purposes as provided under the General Mining Laws [U.S. 

Department of the Interior (U.S.D.I.) BLM 1985]. The BLM evaluated the 

inlets of construction and operation of the tailings facility in an 

Environmental Assessment (EA) dated February 1985. Because of 

continuing questions and concems from the public and other reviewing 

agencies, the BLM concluded in their Record of Decision that an 

Environmental Inpact Statement (EIS) would be reguired to conplete the 

environmental analysis and documentation process for the project. 

Molycorp has operated a mol^sdenum mining and milling operation 

near Questa, New Mexico since the 1920s. Mining operations expanded to 

open pit operations in 1964. Construction of a larger mill created a 

need for a sizable tailings disposal site for the operation. Initial 

construction for the existing tailings disposal site located west of 

Questa and 1.5 miles east of Guadalupe Mountain began in 1964. 

Currently, two inpoundments (referred to as Sections 35 and 36) provide 

tailings storage capabilities. At the present time Molycorp's mining 

and milling operations have been temporarily stopped due to the 

depressed price of molybdenum. 

The conversion of Molycorp's open pit mine to an underground mining 

operation and modernization of the mill has extended the potential life 

of the mine and will ultimately result in a greater amount of tailings 

than the existing facility can accommodate. At maximum designed 

production capacity of the Molycorp mine and mill, approximately 

18,000 tons per day (tpd), or 6.5 million tons annually, would be milled 

and disposed of at the tailings disposal sites. A total of 250 million 

tons of storage is required to ensure continuous production from the 

Ouesta mining operation. The remaining storage in Sections 35 and 36 
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would provide for less than one-half of the needed long-term tailings 

storage; however, continued operation of Section 35 and the proposed 

Guadalupe tailings facility would provide design capacity for 

approximately 40 years of operation. 

Molycorp expects to re-open, and expand, their existing operations 

as soon as the molybdenum market allows for production at profitable 

levels. Given the length of time involved in securing the new site, in 

addition to initial construction requirements, the conpany is proceeding 

with the permitting process to obtain the necessary approvals for use of 

the site to prudently plan for the future. 

Project Description 

The proposed Molycorp Tailings Disposal Facility Project would 

involve construction, operation, and eventual closure and reclamation of 

a tailings pond in the saddle on Guadalupe Mountain. The proposed 

project site is located approximately 3 miles northwest of the Village 

of Questa in Taos County, New Mexico, and borders the northwest side of 

Molycorp's existing tailings disposal area (Figure I). The project area 

enconqpasses a total of 1,230 acres. The project would provide 

additional storage for approximately 200 million tons of tailings from 

the company's molybdenum mine about 12 miles east of Guadalupe Moimtain. 

Development of the Guadalupe site would entail clearing, grading, 

and excavation of fill material for construction of two dams. Other 

ancillary facilities would include: 

a punping (tails booster) station, 

an extension of the tailings pipeline, 

tailings distribution lines, 

an access road and a patrol road around the perimeter of the 
pond and dams, 

a powerline, 

a collection pond and dam (for dam seepage), 

surface water diversion channels, and 

a decant water channel or pipeline. 
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The entire site would be fenced to prevent unauthorized access to the 

tailings pond. Detailed specifications of these facilities will be 

developed during the detailed engineering phase of the project. 

To form the tailings inpoiuidment, two rock-filled dams would be 

constructed at opposite (east and west) ends of the saddle v^ich 

separates the two peaks of Guadalupe Mountain. At full development, the 

tailings storage surface area would cover approximately 568 acres. 

The design of the tailings dams would incorporate standard rock 

fill techniques based on accepted center line construction methods. The 

upstream faces of the dams would be sealed with soil and an impervious 

membrane to inhibit water flow through the dam. A drainage system would 

be installed within the dam and any seepage collected would be routed 

with the decant water to the existing ion-exchange plant. The outside 

faces of the dams would be revegetated following each development stage 

(50-foot development increments) to lessen visual contrasts. 

A punping station would be constructed at the east base of 

Guadalupe Mountain and a 3.5-mile pipeline extension would be 

constructed to transport the tailings slurry to the new inpoundment. 

The access road would be approximately 60 feet wide and 1.5 miles long 

leading from the existing facility to the eastern edge of the saddle. 

In addition, a 20-foot wide patrol road would be required around the 

perimeter of the tailings pond and the dams. An electrical power 

distribution line would follow the proposed access road. Molycorp would 

tap the existing 69-kV transmission line on the western edge of the 

existing tailings facility and transmit 13.8-kV to the site via 40-foot 

"T" configuration wood distribution poles. 

Depending upon demand for mol^sdenum, construction would begin 

after approval of the Plan of Operation and would continue in stages 

throughout the life of the project. Construction would require a 

workforce of about 30, all enployees of Molycorp or a contractor. 

Equipment would include standard earth-moving equipment such as a 

grader, bulldozer, haul truck, crusher, scraper, drill, and shovel. 

Ore from the underground mine would be similar to that encountered 

in the open pit, therefore the milling process, including reagents. 



would not change over v^t has been used in the past. Most of these 

reagents are mol^xlenum collectors, and the bulk of the reagents adhere 

to the molybdenum disulfide concentrate. Therefore, only trace amounts 

remain in the tailings. 

During operation, the tailings would be transported as a slurry via 

Molycorp's existing tailings pipeline to the existing inpoundments, then 

through the punp station and up the slope to the Guadalupe Mountain 

impoundment. The slurry would consist of 60 percent by weight water and 

40 percent solids. 

Tailings would be distributed around the perimeter of the pond in a 

manner to provide an even distribution of the tailings and to provide a 

central location for impounded water (clarification pond). The 

topography of the proposed tailings pond, as conpared to the existing 

ponds, would allow for multiple, simultaneous discharge points vdiich 

will increase the amount of beach area that can be kept wet, and 

consequently reduce the potential for fugitive dust emissions. At full 

development, the surface area of the tailings storage facility would be 

approximately 568 acres. Of this area, less than 200 acres would be in 

dried tailings at any point in time. Dry areas of the tailings 

inpoundment would be periodically sprayed with a chemically inert 

stabilizer to form a crust and reduce fugitive dust emissions. After 

the tailings solids settle out, the surface water and collected seepage 

from the dams would be transported via open, lined channel or pipeline 

to the existing ion-exchange plant v^ere residual mol^xieniun would be 

removed prior to discharge to Pope Lake and the Red River. 

Molycorp has committed to, and incorporated into their Plan of 

Operations, engineering design and operational practices for the 

tailings facility as described by Geocon (1988). These practices are 

summarized in Chapter 1 of the Draft EIS. 

A closure plan must be approved by the State Engineer at the final 

stage of construction. The plan would describe specific measures to be 

taken to ensure long-term stability and to reclaim the site for future 

use. The Molycorp Tailings Disposal Facility is expected to operate for 

40 years, based on full-scale mining. At the end of the operating 

period, all surface facilities would be removed and disturbed areas 

would be reclaimed. Topsoil would be spread over the surface of the 
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dried tailings to a minimum depth of 1 foot, arid the area would be 

seeded with an approved seed mixture. Soils for capping the tailings 

would be taken from throughout suitable locations on Molycorp's 

property. Tree and shrub species would be planted within several years, 

or following establishment of the grasses. 

Issues and Concems 

Several issues or concems related to the proposed project were 

identified as a result of the 1985 EA and during the scoping meetings 

that were held in July 1986 prior to preparation of the EIS. Additional 

discussion about the scoping meetings is presented in Section 4.0, 

Consultation and Coordination and in ̂ p̂pendix A, Scoping Documentation. 

The scoping process, as defined under the inplementing regulations 

for NEPA (40 CFR Part 1501.7), is used not only to identify significant 

environmental issues deserving of study, but also to deenphasize 

insignificant issues, thus narrowing the scope of the EIS process 

accordingly. 

In December 1986, the BLM distributed a public information document 

to approximately 225 interested persons. The public information 

document included a detailed sinnmary of scoping results, BLM responses 

to selected comments received during scoping, and the BLM Field 

Solicitor's opinion on concerns regarding future patenting of the 

Guadalupe site. These items are attached as i^pendix A to the Draft 

EIS. 

The primary issues that were identified as appropriate to be 

addressed in the Draft EIS included: 

• potential effects to surface and groundwater quality (e.g., 
effects on well users, the Rio Grande, and the Arsenic Springs 
System; seepage considerations), 

air quality issues associated with windblown dust, 

potential health hazards associated with windblown dust, 

visual inpacts of the dams, 

effects on local recreation/tourism, 

effects on t h e local enployment/econoray. 
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• noise effects, and 

• loss of archaeological values. 

New issues that were identified during scoping resulted in the 

decision to include a discussion of health risks associated with 

inhalable silica and dust in the Draft EIS. It was also decided that 

additional data were required to assess inpacts related with air 

quality, groiandwater, and socioeconomic concerns. This additional data 

collection resulted in a delay in the original EIS schedule. 

Inpact Conclusions 

A summary of inpacts that would result from construction, 

operation, and abandonment of the proposed project are presented in 

Table I. Detailed discussion of inpact analysis and mitigation can be 

found in Chapter 3 of the Draft EIS, Environmental Consequences. 
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TABLE I 

SUMMARY OF IMPACTS 

Resource Type of Inpact Extent of Inpact 

Air Quality 

water Resources 

Topography/ 
Geology 

Soils 

Vegetation 

Wildlife 

Land Use 

Recreation 

Visual Resources 

During operation of the tailings 
pond, potential infrequent 
exceedances of the State of 
New Mexico total suspended 
particulate (TSP) standard may 
occur in the immediate vicinity 
of the tailings pond vdien dry 
and during periods of high winds 

Downward seepage of the tailings 
solution to the regional water 
table 

Alteration of topography; 
displacement of geologic material 
for dam construction 

Disturbance of 825 acres of soil 
resources; loss of 97 acres of 
potentially salvageable topsoil 

Disturbance of 825 acres of 
vegetation (87 percent pinyon-
juniper and upland forest types). 

Loss of 825 acres of terrestrial 
wildlife habitat with associated 
reduction in wildlife carrying 
capacity; no aquatic inpacts 

Prime and unique farmland 

Reductions in public land AUMs on 
two allotments (one of which is 
in active use) 

Reduced access to a portion of the 
Guadalupe Mountain area 

Construction of the dams and t h e 
inability to reclaim the dam faces 
to blend with surrounding terrain 

Long-term, potentially 
significant because 
of exceedance of 
standard unless 
properly mitigated 

Long-term, no 
predicted 
exceedances of water 
quality standards 

Long-term 

Long-term 

Long-term 

Long-term 

No inpact 

Long-term 

Long-term 

Long-term, 
significant because 
of conflict with 
BLM VRM Class II 
objectives 

IX 



TABLE I (CCa^INUED) 

Resource Type of Inpact Extent of Inpact 

Noise 

Cultural 
Resources 

Socioeconomics 

Health Risk 

Construction-related noise 
(e.g., blasting) would be a 
noticeable increase over ambient 
levels at area canpgrounds 

Disturbance of 11 archaeological 
sites considered eligible for 
National Register of Historic 
Places 

Economy and enployment 

Public fiscal conditions 

Housing and public services 

Public exposure to windblown 
tailings dust 

Short-term, 
intermittent 

Long-term, no 
adverse effect if 
mitigated according 
to the data 
recovery plan 

Minimal inpact 

Fiscal tax-related 
benefits to county 

No inpact 

Long-term, no 
predicted 
exceedance of PM-10 
standard, and no 
health threat to 
the public 
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1.0 DESCRIPTIC»J OF THE PROPOSED ACTION 

1.1 Background 

Molycorp, Inc., a wholly owned subsidiary of Unocal Corporation, is 

proposing to construct and operate a molybdenum tailings disposal 

facility near Questa, New Mexico. The location of the proposed project 

is shown on Figure 1-1. Molycorp has filed millsite locations on 

public lands in the Guadalupe Moimtain area just west of Questa, and the 

Bureau of Land Management (BLM) has determined that the proposed 

tailings disposal facility would constitute a valid use of the land for 

millsite purposes as provided under the General Mining Laws [U.S. 

Department of the Interior (U.S.D.I.) BLM 1985]. The BLM evaluated the 

inpacts of construction and operation of the tailings facility in an 

Environnental Assessment (EA) dated February 1985. Because of 

continuing questions and concems from the public and other reviewing 

agencies, the BLM concluded in their Record of Decision t:hat an 

Environmental Inpact Statement (EIS) would be required to conplete the 

environmental analysis documentation process for the project. 

Molycorp has operated a molybdenum mining and milling operation 

near Questa, New Mexico since the 1920s. The mine is located 

approximately 12 miles east of Guadalupe Moimtain (Figure 1-1). Mining 

operations expanded to open pit operations in 1964. Construction of a 

larger mill created a need for a sizable tailings disposal site for the 

operation. Initial construction for the existing tailings disposal site 

located west of Questa and 1.5 miles east of Guadalupe Mountain began in 

1964. Currently, two inpoundments (referred to as Sections 35 and 36) 

provide tailings storage capabilities. 

Mining operations in t h e pit have been phased out in favor of an 

underground mining operation that was begun in 1983. The mill has been 

renovated and modernized to increase efficiency and is designed to treat 

a maximum of 18,000 tons per day (tpd) of ore from the imderground mine. 

Expansion of the tailings disposal capacity is required in conjunction 

with the increased life of the mining operations. 
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1.2 Purpose and Need 

The conversion of Molycorp's open pit mine to an underground mining 

operation and modernization of the mill has extended the life of the 

mine and will result in a greater amount of tailings than the existing 

facility can accommodate. At designed production capacity of the 

Molycorp mine and mill approximately 18,000 tons of tailings per day, or 

6.5 million tons aimually, can be milled and disposed of at the tailings 

disposal sites. A total of 250 million tons of storage is required to 

ensure continuous production from the Questa mining operation. The 

remaining storage in Sections 35 and 36 would provide for less than 

one-half of the needed long-term tailings storage; however, continued 

operation of Section 35 and the proposed Guadalupe tailings facility 

would provide capacity for approximately 40 years of operation. 

Molycorp expects to re-open and expand their existing operations as 

soon as the molybdenum market allows for production at profitable 

levels. Given the length of time involved in securing the new site, in 

addition to initial construction requirements, the conpany is proceeding 

with the permitting process to obtain the necessary approvals for use of 

the site to prudently plan for the future. 

1.3 Project Description 

The proposed Molycorp Tailings Disposal Facility Project would 

involve construction, operation, and eventual closure and reclamation of 

a tailings pond in the saddle on Guadalupe Moimtain. The proposed 

project site is located approxiniately 3 miles northwest of the Village 

of Questa in Taos County, New Mexico, and borders t h e northwest side of 

Molycorp's existing tailings disposal area (Figure 1-2). A total of 

1,230 acres are included within the project area. The project would 

provide additional storage for approximately 200 million tons of 

tailings from the company's mol^xlenum mine about 12 miles east of 

Guadalupe Moimtain. 

1.3.1 Construction 

Development of the Guadalupe site would entail clearing, grading, 

and excavation of fill material for construction of two dams. Other 

ancillary facilities would include: 
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a punping (tails booster) station, 

an extension of the tailings pipeline, 

tailings distribution lines, 

an access road and a patrol road around the perimeter of the 
pond and dams, 

a powerline, 

a collection pond and dam (for dam seepage), 

surface water diversion chaimels, and 

a decant water channel or pipeline. 

The entire site would be fenced (three-strand barbed wire) to prevent 

unauthorized access to the tailings pond. Detailed specifications of 

these facilities will be developed during the detailed engineering phase 

of the project. Estimated acreages of the disturbed areas associated 

with the project facilities are shown in Table 1-1. 

To form the tailings inpoundment, two rock-filled dans would be 

constructed at opposite (east and west) ends of the saddle which 

separates the two peaks of Guadalupe Moimtain. Initial construction 

would require about 2 to 3 million cubic yards of material, giving an 

initial storage capacity of about 28 million tons (for 4 years of active 

operation, based on a mill capacity of 18,000 tons/day). The raising of 

the dam would be in 50-foot increments and would ultimately require 20 

to 25 million cubic yards of material. The heights of the dams at total 

build-out would reach an elevation of 8,200 feet. Figures 1-3, 1-4, and 

1-5 show the tailings disposal area at different stages of development 

and operation. At full development, the tailings storage surface area 

would cover approximately 568 acres. 

The natural soils and overburden on the valley floor would act as a 

seepage barrier during the initial stages of operation and would be left 

in place. All rock fill for construction requirements would be quarried 

from the interior flanks of the north and south peaks within the 

1,230-acre site (see Figure 1-5). Select borrow, if required, would 

come from other locations on Molycorp's property near the existing 
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TABLE 1-1 

ESTIMATED DISTURBANCES ASSOCIATED WITH THE 

PROPOSED PROJECT AT FINAL DEVELOPMENT^ 

Project Component Acres 

Tailings Pond and Dams 717 

Quarries 46 

Collection Pond and Dam (dam seepage) 6 

Equipment and Personnel Site 7 

Access Road 11 

Patrol Road 14 

Perimeter Diversion Ditches 5 

Tailings Line 5 

Decant Channel 3 

Powerline 5 

Perimeter Fencing 6 

Total 825 

^Does not include additional disturbances outside of the claims area 
boimdary on existing Molycorp property such as the tailings line 
extension, decant channel, access road, and powerline. 
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tailings ponds. Test drilling will be required prior to design of the 

structures to determine the structural strength and permeability of the 

construction materials. 

At the present time, only conceptual dam designs have been reviewed 

by the State Engineer's Office. Preliminary and final design would be 

conpleted after BUI approval of the Plan of Operations. The design of 

the tailings dams would incorporate standard rock fill techniques based 

on accepted center line construction methods. The upstream faces of the 

dams would be sealed with soil and an inpervious membrane to inhibit 

water flow through the dam. A drainage system would be installed within 

the dam and any seepage collected routed with the decant water from the 

clarification pond to the existing ion-exchange plant. The outside 

faces of the dams would be revegetated with seed mixtures and species 

acceptable to the BLM and State Engineer following each development 

stage (50-foot development increments) to lessen visual contrasts. 

The construction and operation of inpoundments are controlled by 

regulations established by the State Engineer. Sound engineering 

practices will be applied to the design of each facility. The State 

Engineer's office will be involved with the proposed impoundment from 

conception to final closing of the site. After a design is accepted and 

construction begins, monthly construction reports will be submitted to 

the State Engineer covering all activities on the site. Engineers 

representing the State Engineer may inspect and review the site at any 

time during construction and may require that any tests deemed necessary 

be performed. A conpletion report will be submitted by Molycorp, and a 

final inspection of the site will be performed by the State Engineer to 

verify conpletion of each construction stage and to review the overall 

plans prior to approval of additional construction. 

Initial engineering design and representative tailings management 

practices were incorporated into the inpact analysis in Chapter 3 of 

this Draft EIS. Molycorp has committed to following these practices as 

provided by Geocon (1988) and they have been included with Molycorp's 

Plan of Operations. A summary of practices is provided below: 

• Molycorp will minimize sustained contact of open water from 
the clarification pond with the natural ground by locating the 
clarification pond and decant facility in the central portion 
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of the inpoundment basin and by discharging tailings 
alternately from a number of strategically located points 
along the flanks of the valley between the main dams. 

• Molycorp will limit the depth of any borrow pits developed 
within the inpoundment basin to avoid exposing the more 
pervious fractured bedrock underneath the overburden. 

• Molycorp will develop rock quarries from the impoundment basin 
in a manner that promotes free nmoff of water towards the 
active tailings inpoimdment area, so that subsequent discharge 
of tailings slurry directly over such a quarry will eneible 
deposition of tailings solids over the exposed rock surface 
without long-term ponding of clear water. 

• Molycorp will minimize the area of the clarification pond. 
Subject to water depth and other operational details, it is 
believed that a 50-acre pond (or possibly less) would be 
sufficient for the planned operation. 

A punping station would be constructed at the east base of 

Guadalupe Moimtain near the terminus of the existing tailings slurry 

line and a 3.5-mile pipeline extension would be constructed to transport 

the tailings slurry to the new inpoundment. 

An access road would be constructed approximately 60 feet wide and 

1.5 miles long leading from the existing facility to the eastern edge of 

the saddle. In addition, a 20-foot wide patrol road would be required 

around the perimeter of the tailings pond and the dams. An electrical 

power distribution line would follow the proposed access road. Molycorp 

would tap the existing 69-kV transmission line on the western edge of 

the existing tailings facility and transmit 13.8-kV to the site via 

40-foot "T" configuration wood distribution poles. 

Any property developed as part of a mine operation, such as the 

Guadalupe tailings disposal area, is governed by safety regulations 

administered by the Mine Safety and Health Administration (MSHA). These 

regulations require safety equipment, special and general safety 

practices, as well as fire prevention and control. Any slash piles 

resulting from clearing activities would be burned in conpliance with 

permits. Fire control equipment would be immediately available during 

burning activities. In addition, each vehicle operated by the mine is 

provided with a fire extinguisher as required by MSHA regulations. MSHA 

also requires fire-fighting equipment on the mine property to be 

strategically located, readily accessible, plainly marked, properly 
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maintained, and periodically inspected. Molycorp will comply with all 

applicable federal and state fire laws and regulations, and will take 

reasonable measures to prevent and suppress fires on the site. 

All survey monuments would be protected as much as possible from 

imnecessary destruction. Any section comer that is destroyed by 

construction activity would be immediately reported to the BLM. To 

ensure that all section comers can be restored, witness comers would 

be located by a registered land surveyor outside of the project site. 

Any archaeological and/or paleontological resources found on the 

project site would be recorded and recovered in cooperation with the 

BLM. Molycorp would continue to use all practicable methods to reduce 

the noise of equipment and protect enployees from excessive noise 

levels. 

Depending upon demand for mol^xJenum, construction would begin 

after approval of the Plan of Operations and would continue in stages 

throughout the life of the project. Construction would require a 

workforce of about 30, all enployees of Molycorp or a contractor. 

Equipment would include standard earth-moving equipment such as a 

grader, bulldozer, haul truck, crusher, scraper, drill, and shovel. 

1.3.2 Operation 

Ore from the underground mine would be similar to that encountered 

in the open pit, therefore t h e milling process, including reagents, 

would not change. Reagents used in the mill include diesel, pine oil, 

methyl-isobutyl carbinol, Nokes reagent (a sulfide chemical conpound), 

and Orfom, vAiich replaced cyanide in t h e processing in 1983. Most of 

these reagents are molybdenum collectors, and the bulk of the reagents 

adhere to the mol^xlenum disulfide concentrate. Therefore, only trace 

amounts remain in the tailings. 

During operation, the tailings would be transported as a slurry via 

Molycorp's existing tailings pipeline to the area of the existing 

impoundments, then through the punp station and up the slope to the 

Guadalupe Mountain inpoimdment. The slurry would consist of 60 percent 

by weight water and 40 percent solids. A chemical analysis of the 

tailings conposition is presented in Table 1-2. 
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TABLE 1-2 

TYPICAL ANALYSIS OF TAILINGS 

Dry Sanple 
(in parts per million) 

Aluminum (Al) 
Arsenic (As) 
Barium (Ba) 
Boron (B) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Molybdenum (Mo) 
Nickel (Ni) 
Potassium (K) 
Selenium (Se) 
Silver (Ag) 
Sodium (Na) 
Uranium (U) 
Vanadium (V) 
Zinc (Zn) 
Chlorine (Cl) 
Cyanide^ 
Fluorine (F) 
Silicon (Si) 
Sulfate (SO ) 
Total Organic Carbon (TOC) 

>10,000 
2.7 

740 
1.3 
0.3 

>10,000 
87 
8.9 
94 

>10,000 
180 

10,000 
490 
130 
5.6 

>10,000 
4.7 
5.5 

10,000 
2.3 
50 
98 
24 
>0.4 

4,500 
>10,000 
>1,000 

600 

Source: Molycorp, Inc. 

^Use of cyanide as a milling reagent was discontinued in 1983. 
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Tailings would be discharged around the perimeter of the pond in a 

maimer to provide an even distribution of the tailings and to provide a 

central location for inpoimded water (clarification pond). The 

topography of the proposed tailings pond, as conpared to the existing 

ponds, would allow for multiple, simultaneous discharge points vAiich 

will increase the amount of beach area that can be kept wet, and 

consequently reduce the potential for fugitive dust emissions. At full 

development, the surface area of the tailings inpoundment would be 

approximately 568 acres. Of this area, less than 200 acres would be 

dried tailings at any point in time. Dry areas of the tailings 

impoundment would be periodically sprayed with a chemically inert 

stabilizer (surfactant) to form a crust and reduce fugitive dust 

emissions. After the tailings solids settle out, the surface water and 

collected seepage from t h e dams would be transported via open, lined 

channel or pipeline to the existing ion-exchange plant where residual 

nK)1^3denum would be removed prior to discharge to Pope Lake and the Red 

River. All discharges would be in accordance with Molycorp's National 

Pollution Discharge Elimination System (NFDES) Permit. Typical water 

quality of the current discharge into the Red River and current permit 

limits are shown in Table 1-3. 

Natural drainage would be controlled by perimeter diversion ditches 

leading to existing arroyos. During operation of the tailings dams, 

monthly alignment and water level surveys will be performed and 

submitted to the State Engineer. The alignment survey will conpare 

movement of permanent markers placed at various points on the dam face 

and throughout the inpoundment. This survey will ensure that the 

movement does not exceed limits established by the stability analysis, 

v^ich is part of the accepted design. The water level survey will 

provide information on the flow of water within the structure emd will 

also ensure that the water level does not exceed the limits established 

by stability analysis. 

A quarterly inspection report will also be developed and submitted 

to the State Engineer by a designated registered Professional Engineer. 

A review of the operational and construction activities will be included 

in the quarterly inspection report. 
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TABLE 1-3 

TYPICAL WATER QUALITY DISCHARGED 

FROM TAILINGS IMPOUNDMENT 

Water Quality 
Parameter 

Pope Lake 
Discharge Seepage 

NPDES Permit 
(Daily Maximum) 

pH 

Chemical Oxygen Demand 

Total Suspended Solids 

Cyanide^ 

Fluoride 

Cadmium 

Iron 

Manganese 

Zinc 

Molybdenum 

7.8 

20 mg/l 

10 mg/l 

>0.001 mg/l 

2.56 mg/l 

0.01 mg/l 

0.32 mg/l 

0.44 mg/l 

0.03 mg/l 

5.4 kg/day 

7.5 

6 mg/l 

3 mg/l 

>0.003 mg/l 

2.10 mg/l 

0.01 mg/l 

0.21 mg/l 

1.1 mg/l 

0.03 mg/l 

5 kg/day 

6.0 to 9.0 

90 mg/l 

30 mg/l 

0.05 mg/l 

3.0 mg/l 

0.15 mg/l 

0.6 mg/l 

1.5 mg/l 

0.2 mg/l 

23 kg/day 

Source: Molycorp, Inc. 

^Use of cyanide as a milling agent was discontinued in 1983. 
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1.3.3 Closure 

A closure plan must be approved by the State Engineer at the final 

stage of construction. The plan would describe specific measures to be 

taken to ensure long- term stability and to reclaim the site for future 

use. A final inspection would be performed by the State Engineer upon 

conpletion of work specified by the closure plan. 

The Molycorp Tailings Disposal Facility is expected to operate for 

approximately 40 years, based on full-scale mining. At the end of the 

operating period, all surface facilities would be removed and disturbed 

areas would be reclaimed. Topsoil would be spread over the surface of 

the dried tailings to a minimum depth of 1 foot, and the area would be 

seeded with a mixture recommended by the BLM (see Vegetation under 

Section 3.15). Soils for capping the tailings would be taken from 

throughout suitable locations on Molycorp's property. Tree and shrub 

species would be planted within several years, or following 

establishment of the grasses. 

1.4 Alternatives Considered but Eliminated from Detailed Analysis 

In most EISs, the lead agency is required to consider and assess 

altematives to a proposed action, i.e.. No Action, alternate locations, 

and altemate methods of acconplishing the objectives of the proposed 

action. However, in the case of an action authorized under the mining 

laws, the BUI can only assess the impacts resulting from the proposed 

action, as described in the Plan of Operations, and must detemiine if 

the project meets BLM requirements for no imnecessary or undue 

degradation. There is no provision for a discussion of altematives (43 

CFR 3809 regulations). Consequently, this EIS will not address 

altematives. 

Prior to selecting the Guadalupe site, Molycorp undertook studies 

in 1974 to determine the most suitable location for additional tailings 

storage, with 15 potential sites investigated. An engineering 

feasibility study conducted in 1980 investigated eight sites in detail. 

As a result of these studies, the existing tailings ponds were expanded 

and the Guadalupe site was chosen for future development. The 

alternative sites considered are described, and their engineering and 
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environmental considerations discussed, in Molycorp's Plan of 

Operations. The other sites were eliminated from further study because 

they were determined to be unsuitable due to storage capacity, 

engineering feasibility, economic, or environmental limitations. 

1.5 Regulatory Requirements 

In cu:cordance with BUI regulations for use of public land for 

mining purposes under the General Mining Laws (43 CFR 3809) and the 

inplementing regulations (40 CFR 1505) for the National Environmental 

Policy Act (NEPA), BLM has prepared the EIS to detemiine if the proposed 

project would result in any unnecessary or undue degradation. If, after 

environmental analyses have been conpleted, it is determined that the 

proposal would not result in any unnecessary or undue degradation, then 

Molycorp's Plan of Operations must be approved [43 CFR 3809.1-6(a)(l)]. 

If it is determined that imnecessary or undue degradation would occur, 

then BLM must require conditions or mitigation measures as are necessary 

to ensure adequate environmental protection. 

Following is a summary of major federal regulatory laws applicable 

to the Proposed Project. 

• The General Mining Law of 1872, as amended, is the basic 
mining law governing the appropriation of federal mineral 
lands. It grants the right of an individual or conpany to use 
public land for mining and associated activities (e.g., 
milling or waste disposal). This is a statutory right granted 
by the U.S. Congress, and the BLM does not have the 
discretionary authority to deny these actions except v^ere 
such actions would jeopardize a rare or endangered plant 
and/or animal species or would involve imnecessary or undue 
degradation of the environment. In these cases, denial of an 
action is also non-discretionary. 

• The Mining and Mineral Policy Act of 1970 establishes the 
national policy of encouraging mineral development, especially 
strategic minerals, without undue hindrance. 

• The Federal Land Policy and Management Act of 1976 (43 U.S.C. 
1701, et. seq.) amended the General Mining Law of 1872 to 
establish environmental protection requirements for any mining 
or mining-related activities on public land. Sections 302, 
303, and 603 require the Secretary of the Interior to take any 
action, by regulation or otherwise, to prevent unnecessary or 
undue degradation of the federal lands, provide enforcement of 
those regulations, and to assure against pollution of streams 
and waters. 
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• The Wild and Scenic Rivers Act of 1968 (16 U.S.C. 1280) 
established portions of the Rio Grande and Red River as 
instant rivers in Section 3 of the Act. The Wild and Scenic 
Rivers Act prohibits any federal agency or department from 
authorizing any water resources project (including the 
Proposed Project) that would have a direct and adverse effect 
on the values for which such river was established 
[Section 7(a)] and provides that regulations issued shall, 
among other things, provide safeguards against pollution of 
the rivers involved and imnecessary inpairment of the scenery 
within the area designated for potential additions to, or an 
actual conponent of the national wild and scenic rivers system 
(Section 9). The values of the Rio Grande and Red River, for 
v^ich they were established as wild and scenic rivers, include 
superior opportimities for outdoor recreational activity -
sightseeing, canping, hiking, horseback riding, and nature 
study. Both rivers are also nationally renowned for their 
rainbow and brown trout fisheries. 

• The Fish and Wildlife Coordination Act of 1934 (16 U.S.C. 
661-666c) affects processes for federal approvals of water 
diversions and impoundments. The general purpose of the 
Coordination Act is to ensure that the authorizing agency give 
due consideration to fish and wildlife values and concerns 
prior to making an approval decision. 

Currently, all wastes from the extraction, beneficiation, and 

processing of ores and minerals are conditionally excluded by the 

federal Resource Conservation and Recovery Act (RCRA), Section 3001 

(b)(3)(A)(ii) from regulation as a hazardous waste under Subtitle C of 

RCRA. Thus, these mining wastes fall within the jurisdiction of 

Subtitle D of RCRA, which covers all solid wastes that are not regulated 

as hazardous wastes under Subtitle C. 

In addition to approval of the Plan of Operations by BLM, other 

separate federal and state permits would also be required. Table 1-4 

presents a summary of major federal and state permits and authorizations 

required for inplementation of the Proposed Project. 

i^proval of Molycorp's Plan of Operations, including any required 

mitigation measures, would allow Molycorp to use federal lands 

associated with their mill site claims for construction and operation of 

the tailings disposal facility as discussed in this EIS. Under the 

General Mining Law, Molycorp would be allowed to file for patent of 

these lands at a future date. Patents, if tJiey are applied for, would 
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TABLE 1-4 

MAJOR PERMITS AND AUTHORIZING ACTIONS RE(^RED 

FOR THE MOLYCORP TAILINGS DISPOSAL FACILITY 

Agency Required Permit or Authorization 

Federal 

Bureau of Land Management 
(Coordinated with New 
Mexico - State Historic 
Preservation Office) 

Fish and Wildlife Service 

Environmental Protection 
Agency 

Department of Labor 

State 

State Historic Preservation 
Office (Coordinated with BLM) 

Environmental Inprovement 
Division 

State Engineer 

^proval of Plan of Operation 
Cultural Resources Mitigation Plan 
Section 106 Review 

Conpliance with Endangered Species Act 
Conpliance with Eagle Protection Act 
Conpliance with Fish and Wildlife 
Coordination Act ̂  

National Pollution Discharge 
Elimination System (NPDES) Permit 

Permit to Transport and Store Explosives 

Section 106 Review 
Cultural Resources Mitigation Plan 

i^proval of Groundwater Discharge Plan 

Permit Program for Construction, 
Operation, Maintenance, and Inspection 
of Dams 

^The U.S. Fish and Wildlife Service has been sent a memo requesting a 
report as required under Section 2(b) of the Fish and Wildlife 
Coordination Act if they feel this project warrants a report. 
Recommendations from this report and other recommendations from U.S. Fish 
and Wildlife Service will be considered in developing mitigation in the 
Final EIS. 
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be prepared in tJie BLM state office. A patent would convey all title to 

the land from the BLM to Molycorp in fee sinple. i^lication for patent 

is an entirely separate process from this EIS. 

The possibility of filing an application for patent is at 

Molycorp's discretion since the law provides that an owner of a patented 

lode may file for an associated millsite that is to be used in 

connection with the lode. If the millsite claims were patented, the BLM 

would have no enforcement authority over the Plan of Operations; 

however, other regulatory agencies would control certain permits and 

monitoring related to the project as described in the previous 

paragraphs. 

1.6 Issues and Concerns 

Several issues or concerns related to the proposed project were 

identified as a result of the 1985 EA and during the scoping meetings 

that were held in July 1986 prior to preparation of the EIS. Additional 

discussion about the scoping meetings is presented in Section 4.0, 

Consultation and Coordination and ̂ pendix A, Scoping Documentation. 

The primary issues that were identified as appropriate to be addressed 

in the Draft EIS included: 

• potential effects to surface and groimdwater quality (e.g., 
effects on well users, the Rio Grande, and the Arsenic Springs 
System; seepage considerations), 

air quality issues associated with windblown dust, 

potential health hazards associated with windblown dust, 

visual inpacts of the dams, 

effects on local recreation/tourism, 

effects on the local employment/economy, 

noise effects, and 

loss of archaeological values. 

The scoping process, as defined under the inplementing regulations 

for NEPA (40 CFR Part 1501.7), is used not only to identify significant 
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environmental issues deserving of study, but also to deenphasize 

insignificant issues, thus narrowing the scope of the EIS process 

accordingly. 

In December 1986, the BLM distributed a public information document 

to approximately 225 interested persons. The public information 

document included a detailed summary of scoping results, BLM responses 

to selected comments received during scoping, and the BLM Field 

Solicitor's opinion on concerns regarding future patenting of the 

Guadalupe site. These items are attached as Appendix A to t h e Draft 

EIS. 

New issues that were identified during scoping resulted in the 

decision to include a discussion of health risks associated with 

inhalable silica and dust in the Draft EIS. It was also decided that 

additional data were required to assess inpacts related with air 

quality, groimdwater, and socioeconomic concems. This additional data 

collection resulted in a delay in the original EIS schedule. 
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2 . 0 AFFECTED ENVIRONMENT 

2.1 Introduction 

This chapter describes the existing physical, biological, and 

social environment that would be affected by the proposed Molycorp 

project. Information summarized here was obtained from published 

sources including the EA (U.S.D.I. BLM 1985); consultants' reports for 

studies performed in connection with the existing and planned tailings 

facility; unpublished materials from site interviews with local, state, 

and federal agencies; and from site specific surveys of the proposed 

project location. The extent of the study area varies with different 

resources. For some resources such as vegetation and soils, the 

affected area was confined to the immediate area of the proposed 

tailings facility. For other resources, such as air and socioecononu.es, 

a regional study area was delineated; these resources treat the affected 

environment in a regional context. The information in t h i s chapter 

provides the basis for the assessment of inpacts made in Chapter 3. 

2.2 Air Quality and Meteorology 

2.2.1 Climate 

Questa is located against the westem slope of the Sangre de Cristo 

range near the confluence of the Red River and Rio Grande. The 

climatology of the area is representative of a semi-arid location 

characterized by large annual variations in tenperature and limited 

precipitation. No long-term tenperature data are available from the 

site or immediate area, but meteorological data from an onsite 

monitoring program for the period November 1986 through July 1987 

revealed a 9-month average tenperature of 39.5^. July was the warmest 

month with an average tenperature of 65.2''F, vrtiereas January was the 

coolest at 22.6'*F. Table 2-1 presents a summary of tenperatures for the 

9-month period. 

No precipitation data are available for Questa, but long-term data 

are available for Cerro, New Mexico, located 5 miles north of Questa. 

Table 2-2 summarizes these data. The region receives the majority of 

its precipitation in the spring eund summer. 
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TABLE 2-1 

MONTHLY TEMPERATURE SUMMARIES FOR THE GUADALUPE MOUNTAIN NCXIITORING SITE ("F) 

Average 

Maximum 

Minimum 

November 
1986 

32.4 

50.4 

7.4 

December 
1986 

24.5 

47.2 

-1.8 

January 
1987 

22.6 

48.8 

-4.7 

February 
1987 

27.7 

48.6 

4.5 

Harch 
1987 

31.0 

57.7 

-0.1 

April 
1987 

41.7 

67.7 

17.3 

May 
1987 

49.5 

66.0 

33.3 

June 
1987 

61.3 

80.5 

42.7 

July 
1987 

65.2 

83.2 

43.4 

9-Month 
Average 

39.5 

61.1 

15.8 

Source: ERT 

to 



TABLE 2-2 

ANNUAL AVERAGE PRECIPITATION SUNMARY FOR CERRO, NEW MEXICO 

(1931 - 1960) 

Month Precipitation (Inches) 

January 0.64 

February 0.60 

March 0.58 

April 0.97 

May 1.34 

June 0.87 

July 1.70 

August 1.92 

September 1.43 

October 1.19 

November 0.61 

December 0.61 

Annual 12.46 

Source: National Oceanic and Atmospheric Administration; Climates of the 
States, Volume 2. 
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Wind data from the Molycorp onsite meteorological monitoring study 

are summarized in Figure 2-1. These data show the observed frequency of 

winds by direction for the study area and indicate a strong predominance 

of northwesterly and southerly winds. 

2.2.2 Air Quality 

Present air quality at Questa can be defined using particulate data 

collected at the New Mexico Environmental Inprovement Division (NMEID) 

monitoring site at Questa High School. Table 2-3 summarizes data 

collected from t h i s site for the years 1979 through 1987. The Questa 

High School site is located along the northeast edge of the existing 

Molycorp tailings disposal area and is significantly inpacted by 

windblown dust from the tailings during strong southwesterly winds. 

Observed annual means over the period ranged from 49 micrograms/cubic 

meter (//g/in̂ ) in 1981 to 18 //g/m̂  in 1986. The annual mean of 85 /ug/m̂  

in 1979 was based on only 9 sanples and is therefore judged to be 

non-representative. Over this 9-year period, the New Mexico 24-hour 

standard of 150 fjq/a? has been surpassed 10 times distributed over each 

year as follows: 1979 - 1, 1981 - 4, 1982 - 3, 1983 - 1, and 1984 - 1. 

During this same period the federal 24-hour standard of 260 pg/ic? was 

surpassed 3 times, once each in 1981, 1982, and 1984. No exceedences of 

any standard have been observed in the last three years due to soils 

capping and inproved pond management (e.g., application of surfactant). 

The New Mexico state and federal annual particulate standards have not 

been surpassed. 

The area surrounding Questa has been designated as a Class II 

Prevention of Significant Deterioration (PSD) area. Class I areas are 

pristine areas such as national parks and national wilderness areas and 

are afforded stringent air quality protection. Class II PSD areas are 

allowed moderate deterioration of present conditions if they are in 

attainment status. Unless otherwise designated, all areas are Class II. 

The closest Class I area is the Wheeler Peak Wilderness located some 10 

miles to the southeast. 
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Figure 2 - 1 Windrose for Molycorp Guadalupe Mountain Monitoring Site 
November 1986 Througli July 1987 
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TABLE 2-3 

TSP CONCENTRATION SUMMARIES FOR NMEID 

(QUESTA HIGH SCHOOL) NC»fIT0RII«3 SITE 

Year 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

Number 
of 

Sanples 

9 

18 

54 

52 

48 

67 

37 

38 

49 

Mean 

85 

45 

49 

34 

38 

44 

36 

18 

22 

Highest 
Concentration 
(yug/n*) Date 

216 

82 

399 

301 

186 

280 

119 

97 

80 

6/18 

12/16 

2/21 

6/4 

11/2 

4/24 

8/23 

4/14 

4/27 

2nd Highest 
Concentration 
(/ug/tf) Date 

145 

75 

180 

161 

136 

138 

83 

46 

75 

7/3 

9/29 

1/22 

6/11 

5/31 

11/8 

1/22 

3/7 

5/21 

Source: New Mexico Environmental Inprovement Division 
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2.3 Topography/Geology 

The proposed tailings disposal facility would be located in 

mountainous terrain in a broad, saddle-shaped valley situated between 

the two peaks of Guadalupe Moimtain (Figure 1-1). These peaks rise to 

elevations of 8,763 feet and 8,722 feet for the northeast and southwest 

peaks, respectively. The long axis of the valley trends in a northwest-

southeast direction and is flanked on the northeast and southwest by 

moderately steep (up to 30 percent gradient), well-dissected nusimtain 

slopes. The floor of the valley slopes gently (less than 5 percent) 

from about its center towards either end before it narrows abruptly to 

steep-sided arroyos that drain northwest to the Rio Grande plateau and 

southeast to the alluvial plain of the Sunshine Valley containing the 

existing Molycorp tailings facility. Local relief on the proposed 

facilities site is about 800 feet, with elevations varying from a low of 

7,600 feet at the base of the planned decant collection dam to a high of 

about 8,400 feet along the valley sides on the quarry at maximum 

facilities development. 

The study site lies within the confluence of the Rio Grande and Red 

River. Regionally, it is part of the Taos Plateau Volcanic Field (TPVF) 

and the Rio Grande rift zone. The TPVF is a high plateau region of 

gently eastward dipping flood basalts that are interbedded with and 

overlain by alluvial sediments (IDames & Moore 1986). The Rio Grande 

rift zone is a northeast-southwest trending depression from Socorro, New 

Mexico to the northern end of the San Luis Basin in southern Colorado. 

The rift zone consists of a series of structurally and topographically 

distant basins arranged in a "right-stepping echelon pattern" (Baltz 

1978) from south to north. The study area is located in the southeast 

portion of the San Luis Basin, the most northern of the basins that make 

up the rift. The San Luis Basin is bounded on the east by the Sangre de 

Cristo Mountains. A series of north trending down-to-the-basin normal 

faults forms the boundary between the moimtain range and the San Luis 

Basin. These faults are about 7 miles east of the study area. 

The TPVF consists of several isolated volcanic features including 

the Guadalupe Moimtain cone upon vrtiich the tailings facility is proposed 

to be located. Formation of Guadalupe Moimtain during the late Miocene 

(3 to 15 million years ago) occurred by eruption of generally andesitic 
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to rhyodacitic structures. The andesite is highly fractured in all 

directions, however its permeability is unknown. Dacites erupted from a 

series of discrete vents, similar to the andesitic flows. The dacite 

flows occurred primarily during the late Tertiary (3 to 5 million years 

ago) and are described as fine-grained, irregularly jointed rock with 

poor crystalline structure. Permeability estimates for the dacites 

range from 10"* to 10"* centimeters/second; however, the anisotropic 

fracture permeability varies widely. Thickness ranges from 600 to 

100 feet in the proposed tailings site (U.S.D.I. BLM 1985). The 

formation of the Rio Grande rift zone transpired concurrently with 

eruption of Guadalupe Mountain. While the rift zone and Guadalupe 

Mountain were believed to have been created by tectonic processes, 

seismic events at the present time are not considered to be of concern 

to the proposed tailings facility. Earthquake records have been of low 

incidence thereby placing the study area in a Seismic Risk Zone 1, minor 

damage expected (U.S.D.I. BLM 1985). 

Flood basalts (the Servilleta basalt) began erupting during the 

onset of north-trending late Miocene faulting and continued until the 

late (Quaternary (0.5 to 0.7 million years ago). The flood basalts 

interfinger conplexly with the andesite and dacite flows while the 

younger flows overlap onto the mountain. These flood basalts are also 

inter-tongued with sedimentary rocks of the Santa Fe Formation derived 

from erosional material (sand, silt, weathered bedrock) from the Sangre 

de Cristo Mountains. . Beneath the project site the basalt varies from 2 

to 100 feet in thickness and is found at depths close to 1,000 feet 

(Dames & Moore 1986). Permeability estimates for the basalts range from 

10"* centimeters/second (under the proposed tailings pond) and 10"^ 

centimeters/second (between the west flank of Guadalupe Mountain and the 

Rio Grande Gorge) (U.S.D.I. BLM 1985). The basalt layers are 

characterized by a coarse-grained texture and extensive vertical and 

horizontal jointing. Total thickness of the volcanics and overlying 

sediments is greater than 5,000 feet. Alluvial sediment thickness is 

from 0 to 50 feet. 

A major fault zone, v^ich strikes northwest-southeast, exists 

approximately 2 miles southwest of Guadalupe Mountain. Vertical 

displacement of the fault in the basalts and alluvial sediments 
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typically ranges from 30 to 100 feet. The post-faulting position of 

these two lithologies may deflect groimdwater flow paths because of 

differing permeabilities (Menges 1984). One fault trace is mapped from 

about 1.75 miles south of Cerro gage to the vicinity of Red River fish 

hatchery. A major fault oriented north to south, exists approxiniately 

2.5 miles east of Guadalupe Moimtain, east of Questa. Evidence of 

several other faults exists in the confluence area of the Rio Grande and 

the Red River (Figure 2-2)(Dames & Moore 1986). 

2.4 Water Resources 

2.4.1 Surface Water 

The two major river systems, the Rio Grande and the Red River, 

receive nmoff in the project area from the perennial streams of the 

Seuigre de Cristo Mountains. Some surface water recharge to these rivers 

is supplied by Guadalupe Moimtain runoff; however, with limited 

precipitation (see Table 2-2) and a relatively small catchment basin, 

contribution from Guadalupe Moimtain is minimal. Surface water nmoff 

from Guadalupe Moimtain occurs primarily during high intensity summer 

storms. Recharge is also provided from groimdwater inflow from southern 

Colorado and from channeled deep groimdwater systems within the area's 

volcanic rocks. Several springs along the Rio Grande and Red River 

provide groimdwater recharge to these rivers. According to water 

quality data, flow measurement and radio-isotope dating, these spring 

waters probably come from groundwater sanpled under Guadalupe Moimtain. 

Water quality analyses of the spring water and the Rio Grande and Red 

River water were conpared in a previous study (Water Resources 

Associates 1984) to determine v^ether a hydraulic connection was 

present. The analyses presented a strong correlation vdiich indicates 

that the springs in the Red River that supply the fish hatchery and the 

accretions to the Red River below the fish hatchery have characteristics 

that are identical to those of the water in the Rio Grande near Cerro. 

Rio Grande and Red River water is used for cold water fisheries, 

fish culture, livestock euid wildlife watering, auid for recreation. 

Table 2-4 presents a conparison of data from the Rio Grande and Red 

River to the New Mexico Water Quality Control Commission Standards. 
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TABLE 2-4 

WATER QUALITY OF RIO GRANDE AND RED RIVER^ 

Rio Grande Red River^ Red River Above^ 
Parameter Near Cerro Below Questa Fish Hatchery 

Tenperature (degrees Celsius) 

pH, field (median value) 

Sediment suspended (mg/l) 

Specific Conductance (̂ umhos) 

Hardness (mg/l as CaCO,) 

Cadmium total (//g/1) 

Copper total (//g/1) 

Cyanide total (//g/1) 

Iron dissolved (//g/1) 

Sulfate dissolved (//g/1) 

Manganese dissolved (//g/1) 

Mol^xienum total (//g/1) 

Nitrogen total (mg/l) 

Phosphorus total (mg/l) 

Zinc total (//g/1) 

Total Organic Carbon (mg/l) 

11.1(51) 

8.2(49) 

40.4(31) 

233(51) 

75(28) 

0.15(37) 

4.9(23) 

0.00(15) 

66.2(45) 

36.2(24) 

14.9(43) 

5.1(33) 

0.97(28) 

0.12(28) 

31.7(44) 

5.06(44) 

8.9(64) 

7.6(59) 

201(45) 

258(61) 

117(32) 

0.64(43) 

25.2(29) 

0.04(18) 

27.7(42) 

78.2(27) 

361.3(49) 

12.7(56) 

0.59(32) 

0.11(35) 

121.0(58) 

3.51(51) 

9.5(54) 

7.9(51) 

134(33) 

403(53) 

216(29) 

0.39(39) 

23.4(24) 

0.01(18) 

17.7(32) 

196(24) 

252.3(48) 

156.4(53) 

0.69(28) 

0.06(28) 

73.9(53) 

2.49(42) 

^Average of values for selected parameters, collected by the BLM, analyzed 
by the U.S. Geological Survey (Denver) from October 1978 to December 
1986. Number of sanples is in parentheses. 

^Station located 1 mile above existing tailings discharge point. 

^Station located 0.5 mile below existing tailings discharge point. 
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2.4.2 Groundwate r 

Groundwater is found in valley fill sediments derived from the 

Scungre de Cristo Mountains, in volcanic rocks found interbedded within 

and underlying the valley fill sediments, and in the Santa Fe Formation. 

Recharge to the groimdwater systems in the Guadalupe Moimtain vicinity 

results primarily from mountain runoff occurring in the Sangre de Cristo 

Mountains and to a lesser extent from precipitation occurring in the 

Guadalupe Mountain conplex. This nmoff infiltrates into the valley 

fill sediments and moves downward where it enters the interfingered and 

underlying volcanic rocks that join the sediments from the west. A 

description of geologic units is found in Section 2.3 of the Draft EIS. 

Groundwater flows west-southwest through both the sediments and the 

volcanics, eventually discharging to the Rio Grande and Red Rivers, 

vdiich are regional line sinks draining the general Guadalupe Moimtain 

area (Winograd 1959; Summers and Hargis 1984; Winograd 1985). 

In the general vicinity of Guadalupe Mountain, groundwater flows 

south-southwest through dacite and olivine andesite flows of the 

Guadalupe Moimtain conplex and the sedimentary Santa Fe Formation (Dames 

& Moore 1988). The Red River Fault Zone bisects the area along the 

southwestern toe of the Guadalupe Moimtain conplex. West of the fault 

zone, the Santa Fe Formation has been uplifted, and the water table is 

below the volcanics and in the Santa Fe Formation (see Dames & Moore 

1987). An exception to this condition can be found in the Big Arsenic 

Springs area where a lobate dacite flow followed and filled a paleo 

valley (possibly an ancestral Red River Valley) at a depth that is now a 

few hundred feet below the top of the Santa Fe sediments. East of the 

Red River Fault zone, the rock units are down-dropped several hundred 

feet relative to that west of the zone. As a result, the volcanics 

conprise an aquifer of high conductivity in this area. 

The Santa Fe Formation underlying the volcanics has a lower 

hydraulic conductivity than the overlying volcanics and acts as an 

aquitard restricting groundwater flow from volcanic aquifers east of the 

fault zone to the Rio Grande and to the lower 2 miles of Red River 

(Dames & Moore 1988). An exception is the dacite-filled paleo valley 
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within the Santa Fe Formation that crops out at the Big Arsenic Springs 

along the Rio Grande River Gorge. The dacite has a relatively high 

permeability and appears to be an avenue of higher flow through the 

Santa Fe Formation. 

The Servilleta basalts extend from near groimd surface to a depth 

of a few hundred feet over much of the plateau area west of Guadalupe 

Moimtain ahd along the Rio Grande and Red River gorges. The Servilleta 

Basalts are generally located above the water table west of the Red 

River Fault Zone and have little or no influence on the groundwater flow 

in this area (Dames & Moore 1988). 

Fifteen monitor and water supply wells were used to collect data on 

groundwater characteristics in the Guadalupe Moimtain area. Locations 

of these wells are shown in Figure 2-3. Depth to groimdwater beneath 

the proposed tailings disposal facility was determined to be 785 feet. 

The groimdwater gradient beneath Guadalupe Moimtain is on the order of 

200 feet per mile based on water level data from five monitor wells 

(Dames & Moore 1986). A calculated hydraulic conductivity value for the 

deep aquifer is 2,400 feet per day (Dames & Moore 1988). Analysis of 

existing USGS data by Dames & Moore (1987), indicated that a substantial 

amoimt of groimdwater flows under the proposed tailings pond site. It 

was concluded that an average groimdwater flux of at least 50 cubic feet 

per second (cfs) occurs across a 5-mile distance along a line from Cerro 

Chiflo to the head of the Red River Canyon. 

Dames & Moore sanpled 10 springs and wells in 1983 and 1985 to 

characterize the ambient groundwater quality. Table 2-5 represents an 

average ambient groimdwater quality for the Rio Grande and Red River 

areas combined. All average groimdwater parameter values were less than 

the maximum allowable concentration as provided in the New Mexico State 

groimdwater standards (Dames & Moore 1987). However, v^en reviewed 

individually, certain groimdwater quality sanples exceeded the maximum 

allowable State standards on a number of occasions as shown in 

Table 2-6. Cadmium and lead levels exceeded maximum allowable 

concentrations at the BLM headquarters (HDQ) sanpling locations and at 

the Fish Hatchery Spring No. 1. Iron and manganese levels were 

significantly exceeded at the Fish Hatchery Spring No. 1 for all months 

in 1985 (Dames & Moore 1987). . 
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TABLE 2-5 

MEAN WATER QUALITY OF AMBIENT GROUNEMATER COMPARED TO 

NEW MEXICO GROUNDWATER STANDARDS 

New Mexico Ambient 
Parameter Groimdwater Standards Groimdwater Quality^ 

pH 9 8.04 
COD ND 
TSS — 31.00 
TDS 1,000 198.22 
CN 0.2 ND 
F 1.6 0,99 
Cd 0.01 0.002 
Fe 1.0 0.60 
Mn 0.2 0.18 
Mo 1.0 0.06 
Zn 10.0 0.19 
Pb 0.05 0.02 
Cu 1.0 0.018 
As 0.1 ND 
Hg 0.002 0.0001 
SO4 600 38.92 
Ba 1.0 ND 
Cr 0.05 0.01 
Ni 0.2 0.03 
Ca — 22.21 
Ag 0.05 ND 
Cl 250 8.90 
Al 5 ND 
Mg — 6.72 

Source: Dames & Moore 1987. 

ND a Below detection limit. 

— a No standard. 

^ Rio Grande and Red River Springs and 2 wells (10 locations). 
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TABLE 2-6 

MCKIHLY MEANS OF AMBIENT GRCXMMATER QUALITY VALUES EXCEEDING 

OR EQUIVALENT TO NEW MEXICO STATE GROUNDWATER STANDARDS 

(IN PARTS PER MILLION) 

Location 

BLM Headquarters 
Well (BLM-HDQ) 

Red River 
Fish Hatchery 
Spring No. 1 

New Mexico State 
Drinking Water 
Quality Standards 

Date 

05/85 

12/84 
01/85 
02/85 
03/85 
04/85 
05/85 
06/85 
07/85 
08/85 
09/85 
10/85 

Cadmium 

0.01 

0.01 
0.01 
0.01 

0.01 

0.01 
0.01 

0.01 

Iron 

2.94 

1.99 
2.6 
4.2 
2.9 

2.4 
4.03 

1.0 

Manganese 

0.48 
0.34 
0.45 
0.46 
0.54 
0.48 
0.34 
0.25 
0,24 
0.7 
0.66 

0.2 

Lead 

0.05 

0.05 

0.06 
0.05 
0.07 

0.07 

0.05 

Source: Dames & Moore 1987. 
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The deep aquifer in the Guadalupe Mountain area is a source of 

water supply for the BLM visitor center (3 miles southwest of the 

proposed site). The City of Questa is supplied by town groimdwater 

wells vAiich are north and east of Questa and are upgradient from the 

proposed tailings facility. 

2.5 Soils 

Soils on the Guadalupe site are of basaltic and mixed alluvial 

origin derived from the volcanic basalts of the moimtain. There are two 

major soil units represented on the site: the Fernando-Hernandez 

association and the Rock Outcrop-Raton conplex (see Figure 2-4). One 

other soil imit, the Fernando cobbly loam, occurs near the southeast 

border of the study area (U.S.D.A. SCS 1982). These soils are divided 

primarily by steepness of the slope, depth, and stage of development 

through the soil profile. 

The Fernando-Hernandez association (FHB)occurs on the nearly level 

portion of the site along the center portion of the saddle valley and 

covers about 8 percent of the study area or about 14 percent of the 

proposed facilities area. The Fernando soil is deep and well-drained 

alluvium with textures ranging from clay loam at the surface to silt 

loam in the substratum. The available water capacity is high. Runoff 

is slow, and the erosion potential is moderate. The Hernandez soil is a 

deep and well-drained mixed alluvium with loam to clay loam textures. 

Water capacity and erosion potential is similar to that of the Fernando 

soil. Runoff is medium (U.S.D.A. SCS 1982). Both soils are notably 

calcareous. Inclusions of Tenorio, Silva, and Sedillo soils are present 

in this soil association. 

A small area of the Fernando cobbly loam soil type (FaC) occurs in 

the southeast corner of the study area and accounts for about 47 acres 

(4 percent) of the 1,230-acre area. This is a deep, well-drained, 

nearly level to moderately sloping soil on alluvial fans at the base of 

mountains or cones (U.S.D.A. SCS 1982). It is formed in mixed alluvium. 

The surface layer is typically cobbly loam about 3 inches deep. The 

subsoil is a brown loam and clay loam to a depth of about 2 feet with a 
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FIGURE 2 - 4 SOILS IN THE VICINITY OF THE PROPOSED MOLYCORP TAILINGS POND 
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comparable substratum to 60 inches or more. The available water 

capacity is high with an effective rooting depth of 60 inches or more. 

Erosion potential is slight to moderate (U.S.D.A. SCS 1982). 

The remainder of the study area (approximately 88 percent) is 

covered by the Rock Outcrop-Raton conplex on moderately steep slopes and 

is conqposed of the exposed basalts intermixed with shallow, rocky soils. 

The rock, outcrops consist of the exposed basalt flows and are 

characterized by rapid nmoff. The Raton soil type is shallow and 

well-mixed, formed as a residuum of the basalts and mixed eolian 

sediment. Depth to bedrock averages 18 inches. This shallow soil is 

well drained and slowly permeable. Soil texture ranges from very stony 

silt loam on.the surface to a very stony clay subsoil. The available 

water capacity is very low, and runoff is rapid. The effective rooting 

depth is 10 to 20 inches (U.S.D.A. SCS 1982). Orthents and Stunner 

soils can make up approximately 15 percent of this conplex. 

Soil data interpretations indicate that native soil material that 

may be categorized as suitable for salvage include the Fernando and 

Hernandez soils which have favorable textures and depth for salvage. In 

general, the remaining soils in the facilities area are too shallow or 

rocky to be suitable for salvage. The Fernando cobbly loam soils of the 

southeastern comer of the study area will not be substantially 

disturbed by project construction. 

2.6 Vegetation 

Vegetation in the region of the Guadalupe site study area is 

typical of the High Intermountain Plateau of northern New Mexico. Soils 

and associated climatic factors support vegetative communities similar 

to those of the Great Basin Desert Shrub Formation and include big 

sagebrush, westem vrtieatgrass/big sagebrush, and pinyon-juniper/big 

sagebrush at lower elevations and ponderosa pine/Douglas-fir 

associations at higher elevations (U.S.D.A. SCS 1982). 

Detailed studies of vegetative communities and delineation of 

wildlife habitats were conducted by Eagle Environmental during 1984 as 

part of a special study of the Guadalupe Moimtain area performed under 

BLM contract (Kennedy and Stahlecker 1986). Within the 1,230-acre study 

area there are three primary vegetation types: pinyon-juniper 
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woodland, upland forest and sagebrush/grassland; a small area designated 

as agricultural is located in the southeast comer of the area adjacent 

to the existing tailings facility (Figure 2-5), Table 2-7 provides a 

summary of each site vegetation type, its relative extent, dominant 

woody species, average density, and average heights based on data 

collected within the study area and immediate vicinity. Each of the 

vegetation types are described briefly below: 

• Pinyon-Juniper Woodland. The pinyon-jimiper vegetation type 
is the most extensive community on the study area occupying 
about 62 percent of the area. It occupies well drained slopes 
with shallow, rocky soils of the Rock Outcrop-Raton conplex. 
This habitat dominates the lower slopes of Guadalupe Moimtain 
and grades into the upland forest conifers at higher 
elevations and on north-facing slopes. Pinyon-jimiper 
typically supports a very dense growth of pinyon pine and 
jimiper tree species with a less well-developed imder story. 
This type was found to have a canopy cover of up to 75 percent 
in some areas and had the highest vegetative diversity of any 
of the vegetation communities in the area (Kennedy and 
Stahlecker 1986). Dominant understory species include big 
sagebrush, v^ich is common, and mountain mahogany, which 
occurs in greater numbers at higher elevations. Grasses, 
including blue grama, western v^eatgrass, galleta, Indian 
rlcegrass, and bluebimch \i^eatgrass are major species of the 
sparse groimd cover. 

• Upland Forest. The upland forest type occurs on the higher 
slopes of the study area and occupies the mountaintops and 
strongly sloping to very steep slopes, particularly those with 
a north-facing aspect. It occurs on about 27 percent of the 
study area. As for the pinyon-juniper type, the upland forest 
exists on soils of the Rock Outcrop-Raton conplex, differing 
slightly in that it occupies the cooler, moister sites. The 
community is characterized by a mixed conifer overstory 
conposed of pinyon pine, junipers, ponderosa pine, and Douglas 
fir. A wide variety of shrub species occur in this community 
including big sagebrush, mountain mahogany, snov^rry, 
snakeweed, and Gambel oak. Grasses and forbs are sparse, 
consisting primarily of moimtain muhly and brome grass 
(Kennedy and Stahlecker 1986). 

• Sagebrush/Grassland. The sagebrush/grassland type is 
concentrated in the center of the study area and proposed 
tailings facility. It primarily occupies the level to gently 
sloping soils of the Fernando-Hernandez association, 
characterized by deep, well-drained mixed alluvium. Big 
sagebrush is the most common shrub present with associated 
woody species including rabbit brush, broom snakeweed, and 
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TABLE 2-7 

VEGETATION COMMUNITY DATA SUMMARY 

Vegetation Type 

Pinyon-Juniper Woodland 

Upland Forest 

to 
tl) Sagebrush/Grassland 

Agriculture 
(Fallow Fields) 

Total 

Acreage 
(Within the 

Project Boundary) 

759 

338 

111 

22 

1,230 

Relative 
Percent 

62 

27 

9 

2 

Dominant 
Woody Species 

Pinyon Pine 
Juniper 
Big Sagebrush 

Pinyon Pine 
Juniper 
Douglas Fir 
Ponderosa Pine 
Mountain Mahogany 

Big Sagebrush 
Broom Snakeweed 
Pinyon Pine 
Rubber Rabbitbrush 

Rubber Rabbitbrush 
Big Sagebrush 

Average 
Density 
(No./Acre) 

817 
100 

1,067 

158 
242 
158 
33 
83 

5,530 
210 
33 
33 

17 
100 

Average 
Height 
(Feet) 

7.6 
7.2 
1.0 

11.6 
8.0 
11.2 
16.5 
3.7 

1.3 
<1.0 
<1.0 
<1.0 

3.0 
<1.0 

Source: Kennedy and Stahlecker 1986 



scattered pinyon pine. Common grasses are blue grama, western 
v^eatgrass, needle-and-thread, and Indian rlcegrass (U.S.D.I. 
BLM 1985), This type occupies approximately 9 percent of the 
study area. 

A thorough threatened and endangered plant inventory of the study 

area was conpleted in 1984. No threatened and endangered plants were 

encountered during this survey (U.S.D.I. BLM 1985). 

2.7 Wildlife 

2.7.1 Aquatic 

No aquatic resources are present on the proposed facility site. 

Water is currently available onsite from an inverted umbrella-type water 

catchment, providing water resources for wildlife species within an 

approximate 5-mile radius (Kuykendall 1988) and a small, gully plug 

reservoir v^ich holds water for a short period after rains, in 

addition, the Big Arsenic and Little Arsenic Springs systems, located 

approxiniately 4 miles downgradient from the proposed site along the Rio 

Grande (see Figure 2-3), are considered inportant high quality 

tributaries to the Rio Grande and unique habitat for both aquatic and 

terrestrial organisms (U.S.D.I. BLM 1985). Both spring systems flow 25 

to 50 feet above the eastern bank of the Rio Grande. An investigation 

of the aquatic organisms that inhabit the spring conplexes has been 

conpleted, and a preliminary list of the benthic macroinvertebrates 

reported is provided in i^pendix B. The overall water tenperature 

consistency, flow stability, and water quality of the springs support a 

diverse aquatic invertebrae community providing a stable food source for 

fish in the Rio Grande. 

The Rio Grande Gorge is located 2 miles west of the proposed 

project facility (see Figure 2-3), and the confluence of the Rio Grande 

and Red River is about 5 miles southwest of the site. These rivers 

support numerous aquatic species. Game fish include rainbow and brown 

trout, smallmouth bass, northern pike, and channel catfish. The Rio 

Grande cutthroat trout is native to these rivers and may be present in 

limited numbers or may be known to hybridize with rainbow trout 
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(Sandoval 1988; Kuykendall 1988). Other fish species that occur in this 

area include the Rio Grande sucker, carp, fathead minnow, longnose dace, 

and Rio Grande chub (U.S.D.I. BLM 1985). 

2.7.2 Terrestrial 

The proposed 1,230-acre tailings disposal site would be located 

within three primary vegetation types: pinyon-juniper woodland, upland 

forest, and sagebruslVgrassland. The site contains a variety of 

vegetation species (see Section 2,6), affording quality cover and forage 

for many wildlife species, 

A variety of mammals, birds, reptiles, and anphibians are 

associated with the project area. Game mammals or furbearers that may 

typically occur near the proposed tailings site include mule deer, elk, 

cottontail, bobcat, coyote, gray fox, raccoon, ringtail, moimtain lion, 

and black bear. Mule deer occur year-round throughout most of the 

project area and conprise a stable population. The north aspect of the 

Guadalupe Moimtain saddle provides optimal deer browse within the 

resource area; however, the area is not classified as mule deer critical 

winter range (Kuykendall 1988). Elk are also present in the area. A 

small resident population has grown steadily within the past several 

years, with an increase in reported observations. Optimal thermal cover 

for both winter and summer conditions occurs primarily in the area of 

the south edge of the proposed west dam (Kuykendall 1988). 

Bobcat, coyote, gray fox, raccoon, and ringtail are all found 

within the project area. Bobcat, gray fox, and ringtail distribution 

would be intermittent in wooded and brushy areas surrounding the 

proposed facility site (Findley et al. 1975). The coyote is the most 

common medium-sized mammal found throughout the study area, and the 

raccoon would be expected along the the Rio Grande and Red River. 

Mountain lion and black bear occur in limited numbers in mountainous 

area and haye been reported in the area surrounding Guadalupe Moimtain 

(U.S.D.I. BLM 1987). 

Numerous non-game or small-sized mammal species may occur onsite. 

Small mammal productivity varies considerably year-to-year, depending 
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upon habitat conditions and reproductive success. Small-sized mammal 

species on or near the project site include the whitetailed jackrabbit, 

Ord's kangaroo rat, deer mouse, and least chipmunk (U.S.D.I. BLM 1985). 

Guadalupe Moimtain and associated areas, including the adjacent 

riverine systems, support a broad diversity of both migrant and nesting 

bird species. Kennedy and Stahlecker (1986) recorded 133 avian species 

within the Guadalupe Moimtain study area, v^ich encompasses the proposed 

facility site, during their 1984 and 1985 studies. Additional bird 

species also occur within the project area (U.S.D.I. BUI 1985). Upland 

game birds could include the mouming dove, scaled quail, Merriam's 

turkey, bandtailed pigeon, and blue grouse. Waterfowl and shore birds 

utilize the riverine system as well as the existing inpoimdment areas. 

Common nesting species include the common merganser and mallard. Canada 

geese also nest in the upper Rio Grande Gorge (U.S.D.I, BLM 1987). The 

upper gorge provides significant habitat for raptor species. Table 2-8 

lists raptors potentially occurring on or near the Guadalupe Moimtain 

site. Verified nesting species on the site include the great-horned 

owl, saŵ vAiet owl, red-tailed hav^, and American kestrel (U.S.D.I. BLM 

1987). 

Anphibians and reptiles typically found near the study area include 

the western spadefoot toad, leopard frog, collared lizard, great plains 

skink, bull snake, and prairie rattlesnake. 

Wildlife species of concern either occurring within or adjacent to 

the project region or those species with a potential for occurring in 

the area include the bald eagle, American peregrine falcon, and v^ooping 

crane. The bald eagle is federally-listed as endangered in the 

conterminous United States, except for several northwest and Great Lake 

states, vAiere it is listed as threatened (U.S.D.I. FWS 1987) and listed 

by the state of New Mexico as endangered (group 2). An estimated 350 

bald eagles were recorded in New Mexico in 1982 during the mid-winter 

period. Within the Rio Grande Gorge in the vicinity of Guadalupe 

Moimtain, the unique habitat supports approximately eight wintering 

eagles from December to March (U.S.D.I. FWS 1983, Kuykendall 1988) and 

incorporates a combination of cottonwood and willows, which are utilized 

extensively Ijy the wintering eagles. Bald eagles feed mainly on fish 

and waterblrds near rivers, lakes, and reservoirs and feed to a lesser 
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TABLE 2-8 

POTENTIAL RAPTOR OCCURREIICE OI OR NEAR 

THE GUADALUPE MOUNTAIN SITE 

Species Season of Use 

Goshav^ 

Sharp-shinned hav^ 

Cooper's hav^ 

Red-tailed hawk 

Swainson hav^ 

Rough-legged hawk 

Ferruginous hawk 

Golden eagle 

Bald eagle 

Osprey 

Prairie falcon 

Peregrine falcon 

Merlin 

American kestrel 

Marsh havHc 

Barn owl 

Screech owl 

Great-horned owl 

Saw-v^et owl 

migrant 

summer * 

yearlong 

yearlong 

spring and summer 

migrant/Winte r 

yearlong 

yearlong 

migrant/Vinte r 

migrant/summe r 

yearlong 

yearlong 

migrant 

yearlong 

migrant/Vinter 

summer 

winter 

yearlong 

yearlong 

Source: U.S.D.I. BLM 1985 
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extent on carrion and small prey species. The project site has not been 

shown to directly support bald eagles; however, an occasional individual 

may utilize the project area during foraging activities. 

The American peregrine falcon is federally-listed as endangered 

(U.S.D.I. FWS 1987) and state-listed as endangered (group 1). The 

peregrine was formerly widespread throughout North American and now 

exists as a breeding bird only in disjunct populations, including 

locations in the southem Rocky Mountains (U.S.D.I, FWS 1983). The 

proposed project site is located within the anticipated hunting range of 

a peregrine eyrie. The eyrie has historically been utilized by breeding 

peregrines and is currently active (Kuykendall 1988). Reproduction from 

these birds is considered successful. Predominant prey items for the 

peregrine falcon are bird species representative of forest and riparian 

communities (U.S.D.I. FWS 1983). 

The whooping crane is federally-listed as endangered, state-listed 

as endangered (group 2), and may potentially pass through the project 

area during migration. Crane presence near the Guadalupe Moimtain site 

would likely be limited to overflights only (U.S.D.I. BLM 1985). 

Other sensitive raptor species that may potentially forage within 

the project area include the ferruginous hav^, a yearlong resident, and 

the Swainson's hawk, a spring and summer resident. Both species are 

listed as federal candidate species - Category 2. This designation 

indicates that the species are proposed for federal listing as 

threatened or endangered; however, conclusive data on biological 

vulnerability and threat are not currently available to support these 

proposed rules (U.S.D.I. FWS 1985). In addition, the mountain plover 

and v^ite-faced ibis have been reported in the project area (Kuykendall 

1988, Kennedy and Stahlecker 1986). Both species are also listed as 

federal candidate species - Category 2. The occurrence of these species 

is considered rare, however, and individuals would not likely utilize 

the project site. 
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2.8 Land Use (including prime farmland and grazing) 

2.8.1 Land Status and Land Use Plans 

The proposed Molycorp tailings disposal facility site is located 

in Taos Coimty, New Mexico on public lands administered by the BLM, 

Current use of the land is dominated by dispersed recreation, livestock 

grazing, and open space. Management of the area is addressed in the 

proposed Taos Resource Management Plan (U.S,D,I, BLM 1987), 

lhe proposed site would become private land if the existing claims 

are patented (U,S,D,I, BUI 1987), Taos County does not currently have 

an adopted land use plan or zoning ordinance (Quintana 1988), The 

coimty is in the process of preparing a draft land use plan v^ich will 

address the issue of private land development. Conpletion of a draft 

land use plan was anticipated by the Fall of 1988 (Quintana 1988); 

however, this effort has been placed on hold at this time (Cisneros 

1988). 

2.8.2 Prime and unique Farmland 

There is no prime or unique farmland on the project site. The 

nearest prime farmland is approximately 1 to 2 miles to the northeast of 

the proposed site (U.S.D.I. BLM 1985; Yonemoto 1988). 

2.8.3 Livestock Grazing 

The proposed Molycorp tailings site is located in the Northem 

Management Unit for livestock grazing. The permittees in this unit 

depend on public land for a great deal of their livestock pasturage. 

The Molycorp study area provides a total of approximately 69 Animal Unit 

Months (AUMs) per year. The primary use is for cattle during the 

spring, early summer, or fall use period. In most cases, the season of 

use is closely integrated with the entire livestock business on an 

annual scheduling basis (U.S.D.I, BLM 1985; Yonemoto 1988). Allotment 

608 is currently being leased by one permittee. Allotment 609 has not 

been leased for two years. 

Within the proposed site are two range inprovements (as authorized 

under Section 4 of the Taylor Grazing Act of 1934), an earthen livestock 

reservoir that was constructed in 1977 (U.S.D.I. BLM 1985) and an 

inverted umbrella watering device. 
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2.9 Recreation 

The proposed Molycorp tailings site is adjacent to and nearly 

surrounded by the Wild Rivers Recreation Area Special Management Area 

(SMA), as recommended by the BLM in the proposed Taos Resource 

Management Plan (RMP)(October 1987). The recommendation in the RMP 

specifically excludes the proposed Molycorp tailings site from the SMA 

as shown in Figure 2-6. The Wild Rivers Recreation Area SMA is made up 

of the Wild Rivers Recreation Area (previously called the Rio Grande 

Recreation Area) and the proposed Guadalupe Moimtain Area of Critical 

Environmental Concern (ACEC). The total SMA consists of 20,310 acres. 

The Wild Rivers Recreation Area SMA is located at the confluence of 

the Rio Grande and Red Rivers. The SMA contains a portion of the Rio 

Grande Wild and Scenic River, which was one of the first eight rivers 

federally designated on October 2, 1968 for inclusion in the "Wild and 

Scenic Rivers Act" (Public Law 90-542). In this Act, the U.S. Congress 

declared it "to be the policy of the United States that certain selected 

rivers of the Nation v^ich, with their immediate environments, possess 

outstandingly remarkable scenic, recreational, cultural, or other 

similar values, shall be preserved in free-flowing condition, and that 

they and their immediate environments shall be protected for the benefit 

and enjoyment of present and future generations". 

The 48 miles of the Rio Grande from the Colorado/New Mexico border, 

south to Taos Junction, New Mexico, and the lower 3.25 miles of the Red 

River are classified and administered as a "Wild River". The upper 0.75 

mile within the lower 4 miles of the Red River is classified and 

administered as a "Recreational River" due to its accessibility (BLM 

1984). Both corridors include a 0.25-mile buffer on either side of the 

Rio Grande and Red Rivers. 

The 1,880-acre Wild Rivers Recreation Area (formerly the Rio Grande 

Recreation Area) was developed following this designation. The 

recreation area is used by visitors for sightseeing, canping, 

picnicking, hiking, fishing (both the Rio Grande and Red Rivers are 

nationally renowned for their rainbow and brown trout fisheries), access 

to floatboating, and cross-country skiing during winter months. The 

area is becoming increasingly popular for wildlife viewing, both from 

vehicles and hiking trails (U.S.D.I. BLM 1987). 
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Facilities at the Wild Rivers Recreation Area include a Visitor 

Center, 47 canping shelters, 7 picnic areas, 8 overlooks, and water and 

toilet facilities. There are 8 maintained trails (approximately 12 

miles) v^ich lead from the rim of the recreation area to the canyon 

bottoms along the Rio Grande and Red Rivers. These trails were 

officially designated as part of the National Recreation Trails System 

in 1981 (U.S.D.I. BLM 1987). Management of the area is covered in the 

Wild Rivers Recreation Area Management Plan (U.S.D.I. BLM 1988). 

Accurate and reliable visitor use data for the entire recreation 

area are difficult to obtain because of the large land area involved and 

the lack of any standard visitor registration system or visitor counting 

procedures. However, based on historical records from the Visitor 

Center register book and BLM estimations, it is apparent that visitor 

use at the recreation area has been increasing steadily over the years. 

Table 2-9 illustrates estimated peak summer season visitor use at the 

Wild Rivers Recreation Area from 1975-1987. Peak summer season is May 

through September. BLM officials. are anticipating an overall increase 

in visitor use during 1988 (Mottl 1988, Speegle 1988). 

The proposed Guadalupe Moimtain ACEC contains significant scenic 

and cultural values as well as inportant wildlife habitat (BLM 1987). 

Guadalupe Mountain is an inportant scenic feature for travelers on 

Highway 3 near Questa. The moimtain is located near the highway and the 

entire eastem half of the moimtain and associated hills are visible for 

several miles. The western half of the moimtain is an inportant scenic 

feature for the entrance to the Wild Rivers Recreation Area (U.S.D.I. 

BLM 1987). 

The Guadalupe Moimtain area is not advertised by the BLM to the 

general public as a recreation area (Speegle 1988), however, the area 

offers opportunities for dispersed recreation, particularly hiking and 

hunting. There are no developed recreation facilities in this area. 

Although there are no official visitor use statistics available 

specifically for the Guadalupe Moimtain area, the BLM has estimated that 

approximately 10 percent of the people v^o visit the developed Wild 
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TABLE 2-9 

VISITOR USE AT THE WILD RIVERS 

RECREATION AREA (VISITORS)^ 

Year 

1987 

1986 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

May 

1,400 

1,060 

799 

827 

529 

554 

533 

494 

457 

433 

365 

357 

221 

June 

3,000 

2,272 

1,712 

1,771 

1,134 

1,187 

1,143 

1,058 

979 

929 

782 

766 

473 

July 

5,000 

3,786 

2,854 

2,952 

1,890 

1,978 

1,905 

1,763 

1,632 

1,548 

1,304 

1,277 

788 

August 

5,400 

4,089 

3,082 

3,188 

2,041 

2,136 

2,057 

1,904 

1,763 

1,671 

1,408 

1,379 

851 

Sept. 

2,000 

1,514 

1,142 

1,181 

756 

791 

762 

705 

653 

619 

521 

511 

315 

Total 

16,800 

12,721 

9,589 

9,919 

6,350 

6,646 

6,400 

5,924 

5,484 

5,200 

4,380 

4,290 

2,648 

Source: U.S.D.I. BLM. Visitor Center count and estimations of use from 
locals and fishermen v^o do not come to the visitor Center, and 
those v^o reach the Visitor Center after hours. Data was 
obtained during the peak summer season of May through September. 

^Previously called the Rio Grande Recreation Area. 
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Rivers Recreation Area will also use the Guadalupe Moimtain area (Mottl 

1988, Speegle 1988). Most of the people vAio use the Guadalupe Mountain 

area for recreation are from the local area (e.g., Questa) (Speegle 

1988). 

2.10 Visual Resources 

The BLM has implemented a visual inventory and analysis process to 

provide a systematic interdisciplinary approach to the management of 

aesthetic values on public lands. The Visual Resource Management (VRM) 

system inventories existing scenic quality and assigns visual resource 

inventory (VRI) categories based on a combination of scenic values, 

visual sensitivity, and viewing distance zones. Four visual resource 

classes have been established to serve two purposes: (1) as an 

inventory tool portraying relative value of existing visual resources, 

and (2) as a management tool portraying visual management objectives. 

Management objectives for each of the visual resource classes are listed 

in Table 2-10. 

The immediate vicinity of the proposed Molycorp Tailings Disposal 

Facility includes lands that have been assigned three of the VRM 

classes. The Rio Grande Canyon is a Class I area by virtue of its Wild 

River designation. The Wild Rivers Recreation Area and the west face of 

Guadalupe Moimtain are VRM Class II areas. The Guadalupe Mountain 

saddle, v^ich is the area of Guadalupe Mountain that cannot be seen from 

the valley to the west or from State Route (SR) 533 to the east, is 

designated VRM Class III; the east face of Guadalupe Moimtain is also 

designated VRM Class III (Speegle 1988). Table 2-10 contains the 

specific objectives associated with each of the applicable classes. 

2.11 Noise 

A description of the environment potentially affected by noise 

emissions from the proposed project includes identifying noise sensitive 

receptors and existing noise sources in the vicinity, characterizing 

terrain features that may affect noise transmission, and determining 

existing noise levels. 
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TABLE 2-10 

VISUAL RESOURCE MANAGEMENT CLASSES 

Class I Objective: 

Class II Objective: 

Class III Objective: 

The objective of this class is to preserve the 
existing character of the landscape. This class 
provides for natural ecological changes; however, 
it does not preclude very limited management 
activity. The level of change to the 
characteristic landscape should be very low and 
must not attract attention. 

The objective of this class is to retain the 
existing character of the landscape. The level of 
change to the characteristic landscape should be 
low. Managenent activities may be seen, but should 
not attract the attention of the casual observer. 
Any changes must repeat t h e basic elements of form, 
line, color, and texture found in the predominant 
natural features of the characteristic landscape. 

The objective of this class is to partially retain 
the existing character of the landscape. The level 
of change to the characteristic landscape should be 
moderate. Management activities may attract 
attention but should not dominate the view of the 
casual observer. Changes should repeat the basic 
elements found in the predominant natural features 
of the characteristic landscape. 

The objective this class is to provide for 
management activities v^ich require major 
modification of the existing character of the 
landscape. The level of change to the 
characteristic landscape can be high. These 
management activities may dominant the view and be 
the major focus of viewer attention. However, 
every attenpt should be made to minimize the inpact 
of these activities through careful location, 
minimal disturbance, and repeating the basic 
elements. 

Rehabilitation Areas: Areas in need of rehabilitation from a visual 
standpoint should be flagged during the inventory 
process. The level of rehabilitation will be 
determined through the resource management planning 
(RMP) process by assigning the VRM class 
approved for that particular area. 

Source: BLM Manual 8411. 

Class IV Objective: 
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The proposed project would generate noise primarily from 

construction of the two dams. The noise analysis focused on the 

westerly dam, however, because existing tailings disposal activities 

and/or terrain barriers intervene between the easterly dam site and 

noise sensitive receptors. 

Noise sensitive receptors near the westerly dam site include 

primarily the two canpgrounds within the Wild Rivers Recreation Area, 

Sheep Crossing and Chiflo. The nearest is Sheep Crossing, slightly less 

than 2 miles from the proposed dam site. 

Existing noise sources include natural sounds from wind, birds, and 

insects; noise from automobiles entering or leaving the wild Rivers 

Recreation Area (including noise from crossing steel cattle guard); and 

sounds of occasional aircraft overflights. Although the terrain is 

irregular, there are no substantive terrain barriers between the 

proposed dam site and the canpgrounds. 

Monitoring of existing noise levels was not deemed necessary 

because of the remote location of the project area and the low number of 

existing noise sources. Existing noise levels were instead estimated, 

based on EPA literature and ERT file data for similar sites. Existing 

noise levels are estimated to fall in a range of 40 to 50 decibels, A-

weighted (dBA). The lower end of the range represents typical noise 

levels in rural areas. These estimates are consistent with the results 

of a brief noise sanple collected by NMEID in 1982 that found ambient 

levels (Lgo) of 41 dBA on the proposed project site and 42 dBA at the 

Chiflo Canpgroimd (Orton 1982). Noise levels could exceed 50 dBA during 

high wind episodes or for brief periods of high traffic. 

2.12 Cultural Resources 

A Class III cultural resource inventory of public land associated 

with the proposed construction of the Guadalupe Moimtain tailings 

disposal area was conducted by the Research Section of the Laboratory of 

Anthropology in Semta Fe, New Mexico. Field work was performed during 

September and October of 1982. A total of 11 archaeological sites 

(LA-38422 - 38432) consisting of extensive lithic scatters were located 

during the survey (Seaman 1983). 

2-35 



In 1983, the New Mexico State Historic Preservation Officer (SHPO) 

concurred with the report's findings eUid the recommendations of the BLM 

that the 11 sites were eligible to the National Register of Historic 

Places (NRHP) under Criterion d, as defined in 35 CFR 60.6 (see 

Appendix D, Cultural Resources Consultation Correspondence). This 

determination was made because the sites were likely to yield 

significant information about Archaic and Basket Maker period sustenance 

in the region. 

In 1984, at the BLM's request, a Cultural Resource Mitigation Plan 

for the 11 archaeological sites was prepared by the Laboratory of 

Anthropology (Vierra 1984). This Mitigation Plan outlined two phases of 

data collection and analysis. The first phase involved defining site 

boundaries, artifact collection, and subsurface testing. The second 

phase involved more extensive excavation of sites with buried features 

or stratified cultural deposits. The SHPO concurred with the BLM's 

recommendation that there would be no adverse effect to the 

archaeological sites, if they were mitigated according to this data 

recovery plan. 

Preliminary data recovery was conducted by the Office of Contract 

Archaeology, University of New Mexico at one site, LA-38424, in October 

1986. These activities included resurvey of the site, controlled 

surface artifact collection, and the excavation of a single hearth 

(Seaman 1987). 

The Class III inventory and preliminary data recovery indicate that 

Guadalupe Mountain was inhabited by prehistoric people on a seasonal 

basis for over 6,000 years. Collected artifacts suggest that the area 

was visited continually from at least the early Archaic period 

(5500-4000 B.C.) through the Basket Maker period (1-700 A.D.). Sites 

LA-38422 - 38432 are considered to be highly significant because 

they appear likely to contain data inportant to the understanding of 

Southwestern prehistory. Research on the sites should provide 

information on site fimction, chronology, subsistence, technological 

organization, and the transition from mobile hunting and gathering based 

on the economy of the Archaic period to the sedentary agricultural 

economy of the Pueblo periods. 
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2.13 Socioeconomics 

The primary study area for the socioeconomic assessment was Taos 

County in north-central New Mexico. The communities affected included 

Questa, Taos, and Cerro. Questa is 3 miles east of the proposed 

tailings site and 11 miles west of the existing mine. Taos is 28 miles 

southeast of the proposed site and Cerro is approximately 5 miles north 

of the proposed site. 

Administrative functions within the study area are provided by 

local governments in Taos County, Taos, and Questa. Cerro is an 

unincorporated town and is governed by Taos Coimty. 

The population of Taos Coimty has grown at a relatively low average 

rate of 2.1 percent per year from 1980 to 1986 (Kargacin 1987). The 

1986 estimated population in Taos Coimty was 22,000, up from the 1980 

level of 19,456. The towns of Taos and Questa have grown at an average 

rate of 1.4 percent and 0.8 percent, respectively, with estimated 1986 

populations of 3,670 and 1,260. From 1985 to 1986, no population 

increase is shown to have occurred in Taos County. 

The economy in Taos Coimty has traditionally been based on mining 

and tourism. In the past two years with the slowdown in the mining 

sector (with Molycorp as the largest enployer), more importance has been 

placed on the tourist economy, vrtiich is centered in the Retail Trade and 

Services sectors. 

2.13.1 Enployment and Income 

Due to the nature of the primary industry in Taos County, 

fluctuations in enployment and income occur regularly. Only recently 

has the Taos Coimty economy been almost totally dependent on the 

seasonal tourist-related activities that occur primarily in the summer, 

early fall, and winter. Table 2-11 shows nonagricultural wage and 

salary enployment in Taos Coimty from 1982 to 1986. 

Agricultural enployment has remained fairly stable for the past 

several years. The Services and Miscellaneous sector, v^ich includes 

mining, personal, business, health and social services, and hotels and 

lodging is the largest enployment sector in Taos Coimty. In 1986, this 

sector supplied 35 percent of the nonagricultural wage and salary 

enployment. Although the services sector is the major enployer in the 
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TABLE 2-11 

NONAGRICULTURAL WAGE AND SALARY EMPLOYMENT IN TROS CCXJNTY 

1982 TO 1986 

Sector 

Manufacturing 

Mining 

Contract Constmction 

Transportation & 
Public Utilities 

Wholesale & Retail Trade 

Finance, Insurance & 
Real Estate 

Services & Miscellaneous 

Government 

lUrPtL 

1982 

389 

* 

407 

191 

1,380 

250 

2,583 

1,285 

6,485 

1983 

396 

* 

432 

221 

1,380 

298 

2,703 

1,322 

6,752 

1984 

396 

* 

428 

248 

1,423 

335 

2,744 

1,298 

6,872 

1985 

364 

* 

437 

276 

1,496 

350 

2,707 

1,293 

6,923 

1986 

335 

* 

292 

235 

1,660 

318 

2,202 

1,308 

6,350 

1986 
% of 
Total 

5.0 

NA 

4,0 

4.0 

26.0 

5.0 

35.0 

21.0 

100.0 

Source: New Mexico Department of Labor, Economic Research and Analysis, 
Table B - Labor Infomiation Series. 

^Disclosure - Included in Services and Miscellaneous. 

2-38 



county, overall enployment has declined by 15 percent over the period 

1982 to 1986. Actual enployment in the services sector declined by 

505 persons from 1985 to 1986, vrtiich represents 8 percent of the 1986 

total nonagricultural enployment in Taos County. 

The second most inportant sector in Taos Coimty is Wholesale and 

Retail Trade which represents 26 percent of total nonagricultural wage 

and salary enployment. Retail trade grew steadily from 1982 to 1986, 

with a 20 percent increase in enployment throughout the period. 

The Govemment sector also enploys a large percentage (21 percent) 

of workers in Taos County. This sector fluctuated between 1982 and 

1986, but showed an overall increase of 1.8 percent. 

unemployment rates in Taos County have remained anting the highest 

in the state. Only Mora Coimty has shown higher imenployment rates than 

Taos County. This inplies that population out-migration has not kept 

pace with changing job opportimities. In addition, it appears that the 

appeal of living in Taos County brings in transient populations to fill 

seasonal jobs in the tourist industries. 

Table 2-12 shows civilian labor force, enployment and imenployment 

levels for Taos County and the State of New Mexico from 1983 to August 

1987. The state average imenployment rate has ranged from a low of 

7.5 percent in 1984 to a high of 10.1 percent in 1983. In Taos Coimty 

the imenployment rate has generally remained high as conpared to any 

standard. The range of rates shows a low imenployment rate of 

16.8 percent in 1984 and a high rate of 27,8 percent in 1986. Monthly 

rates have reached as high as 32.0 percent imenployment. Unemployment 

is expected to remain high until economic conditions improve areawide. 

2.13.2 Public Fiscal Conditions 

Public fiscal resources of the study area refer to government 

revenue sources and expenditures in Taos Coimty and the communities of 

Taos and Questa. From 1986 to 1987 assessed values decreased throughout 

Taos County (Medina and Nichols 1987). The 1986 taxable value for Taos 

County was $244,068,475 as conpared to $195,806,114 in 1987. This 

decrease in valuation is primarily due to the slowdown in the mining 
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TABLE 2-12 

LABOR FORCE, EMPLOYMENT, AND UNEMPLOYMENT 

1983 TO 1987* 

State of New Mexico 

Civilian Trfibor 
Force 

Enployment 
lAienployment 
Rate 

Taos County 

Civilian Labor 
Force 

Enployment 
unenployment 
Rate 

1983 

609,000 
547,000 
62,000 

10.1% 

10,346 
8,411 
1,935 

18.7% 

1984 

628,000 
581,000 
47,000 

7.5% 

10,306 
8,578 
1,728 

16.8% 

1985 

642,000 
585,000 
57,000 

8.8% 

10,428 
8,289 
2,139 

20.5% 

1986 

672,000 
610,000 
62,000 

9.2% 

10,220 
7,381 
2,839 

27.8% 

1987^ 

672,189 
616,321 
55,868 

8.3% 

10,034 
7,621 
2,413 

24.0% 

Source: New Mexico Department of Labor, Economic Research and Analysis, 
Table A - Civilian Labor Force, Enployment and unenployment. 

*Annual Average 

^Preliminary August Estimate 
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industry and the indirect inpacts on other businesses. The decline in 

taxable value represents a 19.8 percent countywide decrease from 1986 to 

1987. 

In order to conpensate for the decline in taxable value and tax 

revenues, mill levies have increased. These increases in the mill rate 

have caused significant increases in property taxes to both residents 

and businesses. The increased mill rates have made up taxing 

jurisdiction losses of $687,000 from lost property taxes and other lost 

Federal Revenue Sharing monies. 

Taos Coimty operates largely with funds generated from local and 

state sources. Budgeted general property taxes and gross receipts taxes 

represented 26 percent of coimty receipts in the 1986-1987 fiscal year. 

This represents an increase of 12.3 percent from 1985-1986. While 

property tax receipts have increased, revenue sharing monies and gross 

receipts taxes declined from 1986 to 1987. 

Taos and Questa also depend heavily on state and local revenue 

sources. In Taos, property taxes, franchise, and gross receipts taxes 

(local and state shared) accoimt for 88 percent of general fund revenues 

and 45 percent of total revenues. In Questa these taxes represent 

59 percent of general fund revenues and 11 percent of total revenues. 

Federal revenue sharing monies have declined throughout the state. From 

1986 to 1987 revenue-sharing funds have decreased by 63 percent in Taos 

and 69 percent in Questa. 

Overall revenues increased by 32 percent from 1986 to 1987 in 

Questa due primarily to a $900,000 state grant. Gross receipts taxes 

have decreased substantially (22.0 percent) in Questa. 

The overall budget in Taos declined from 1985-1986 to 1986-1987 

(2.9 percent). Budget decreases have occurred across the board, 

especially in the General Fund, Other Funds, Enterprise Funds, and 

Revenue Sharing revenue sources. 

Coimty expenditures increased by 9.6 percent from 1985-1986 to 

1986-1987. General fund disbursements represent 44 percent of total 

countywide expenditures, but decreased by 6 percent over the year. 
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In Taos and Questa, General Fund expenditures represented 

50 percent and 16 percent, respectively, of total expenditures in 

1986-1987. From 1986 to 1987 these expenditures increased by 35 percent 

in Taos and decreased by 16 percent in Questa. 

2.13.3 Housing 

Recent housing statistics for Taos County are not available, but 

interviews with the Housing Authority director and several realtors 

indicate that adequate housing is available in Taos County. As of 

November 1987, there were between 300 and 325 houses listed for sale in 

the Multiple Listing Service. The average price of a three-bedroom 

single-family house is $90,000 (Cowan 1987). Rental housing is less 

abundant, but still available. Rents in the Taos area range from $250 

to $300 per month for a one-bedroom house, to $300 to $390 for a 

two-bedroom house. Availability of rental housing fluctuates on a 

seasonal basis. Vacancy rates are very sensitive to the type of units 

being rented. Vacancies range from 6 percent to 15 percent, with the 

more expensive units on the higher end of the average. 

2.13.4 Public Services and Facilities 

Many public facilities and services are provided within the study 

area. Existing design capabilities and staffing levels of public 

facilities and services in the region are generally considered adequate 

for demeuid eUid mcmy have excess capacity. 

Health care is provided by Holy Cross Hospital in Taos, v^ich has 

33 beds. Additional medical care can be acquired at the Family Practice 

Clinic in Taos and the Questa Health Center, vdiich provides medical and 

dental care for Questa ahd Cerro residents. 

Law enforcement in the region is provided by the Taos Coimty 

Sheriff's Department, headquartered in Taos. The Sheriff's Department 

serves all of Taos Coimty, including the Town of Questa. There are 

12 officers, 4 dispatchers, and 3 secretaries; 2 officers are stationed 

in Questa. The Department feels that two to three officers working per 

day is not adequate to cover the entire Taos Coimty area. 
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The Town of Taos also has a police force with a total of 17 

officers. Captain Vidaurre (personal communication 1987) feels that the 

Department has adequate personnel and facilities to serve the existing 

population. The Town of Questa has three police officers. 

Taos Coimty has 5 full-time firefighters in the Town of Taos and 

30 volunteer firefighters countywide. The Questa Village Volunteer Fire 

Department has 28 volunteer firefighters and 3 pumpers. The Questa and 

Taos departments are well equipped to serve the existing populations. 

Public water supply and wastewater treatment facilities have 

adequate existing capacity to handle the demands of the current 

populations in the City of Taos and in Questa. The Village of Questa 

currently has 2 wells that supply water for approximately 650 families 

(1,800 population). Conibined capacity is approximately 200,000 gallons 

storage and 381,600 gallons pumping capacity per 24-hour period. The 

average consunption is well below this level (Cisneros 1987). 

The wastewater system in Questa has just recently been built and 

has the capacity to serve a population of between 4,000 and 5,000. 

Current treatment is approximately 40,000 gallons per day, design 

capacity is 70,000 gallons per day. Outlying areas are served by 

private or community wells and septic systems. Solid waste disposal in 

Questa is provided by the county; the landfill site is relatively new, 

and has adequate capacity to serve the Questa area. 

Electricity in the study area is provided by Kit Carson Electric 

Cooperative, located in Taos. There is adequate generating capacity to 

service the existing population and future growth. The Gas Conpany of 

New Mexico provides service to the study area excluding Cerro; adequate 

capacity exists well into the future. Moimtain Bell provides telephone 

service in the area. 

2.13.5 Public Education 

The public school systems within the study area include the Taos 

School District located in Taos, and the Questa School District vrtiich 

serves Questa and the surrounding towns of Cerro,. Costillo, and Red 

River. 
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Enrollment in the Questa School District has fluctuated through the 

years, but has generally declined in the past 5 years, especially 

between the 1983-1984 and 1985-1986 school years (Abeyta 1987), Total 

enrollment in the Questa School District between 1981 and 1987 is shown 

below: 

% 
1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 Change 

Total 
Enrollment 842 792 839 763 788 723 (14,1) 

Although enrollment has declined, the Cerro School serving K-2 is 

currently at capacity. 

Last year the school district issued a new capital inprovement bond 

that will initially be used to build a new high school. The $4-million 

bond issue contributed to an increase in the mill rate from $7/$l,000 

assessed valuation to $13/$1,000. This increase is in addition to the 

county-imposed 3-mill increase. Taxpayers within the school district 

are experiencing a significant increase in property taxes due to the 

bond issue. The tax base for the school district has decreased vAiich 

has required program and staff cuts in school district operations. 
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3.0 ENVIRCMIENTAL CONSEQUENCES 

3.1 Introduction 

Chapter 3 presents a discussion of the environmental consequences 

that would result from inplementation of the proposed Molycorp Guadalupe 

Tailings Facility. In keeping with the directive of the National 

Environmental Policy Act (NEPA), this chapter focuses on inpacts that 

are considered significant. The general approach followed throughout 

the chapter is to briefly describe the range of inpacts that would occur 

and then provide a detailed discussion of those inpacts that would be 

considered significant. Where appropriate for the discipline under 

consideration, inpacts are discussed for the construction, operation, 

and closure phases of the project. 

3.2 Air Quality 

Relevant New Mexico federal and state air quality standards are 

summarized in Table 3-1. For particulate matter, the EPA has recently 

revised the National Ambient Air Quality Standards (NAAQS) to regulate 

only particulate matter sized 10 microns or below, generally referred to 

as PM-10. EPA's rationale for changing the standard is that particles 

must be sized below 10 microns in order to be inhaled into the lungs, 

thereby inpacting human health. This federal rule change is not yet 

reflected at the state level, where particulate concentrations are still 

regulated based on total suspended particulate (TSP). It is expected 

that the State of New Mexico will at some point adopt a PM-10 based 

particulate standard, but the exact nature of a revised standard is 

currently under development. However, NMEID officials indicate at this 

time that they expect to retain the TSP standard in some form 

(Blankenship 1988). Exceedances of the TSP standard are viewed to be a 

nuisance only, vdiile the FM-10 standard equates to human health effects. 

Inqpacts to air quality resulting from the new tailings disposal 

area would be caused by entrainment of particulate matter off the dry 

surfaces of the tailings pond during high winds. Some of the 

particulate entrained into the atmosphere would reniain suspended and be 

transported downwind, potentially increasing public exposure to 

particulate matter in the vicinity of the tailings site. However, since 

3-1 



TABLE 3-1 

FEDERAL AND NEW MEXICO PAEO'ICULATE STANDARDS 

Federal: FH-10 

24-hour average 150 /jq/a? 

Aimual arithmetic mean 50 /jg/cc? 

State of New Mexico: TSP 

24-hour average 150 /jq/a? 
7-day average 110 pg/tc^ 
30-day average 90 //g/ta^ 
Annual geometric mean 60 /jg/a? 

Note: 24-hour standards may be exceeded one time per year by any location. 
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most of the particulate is conprised of large particles vdiich quickly 

settle out of the plisne due to turbulence and gravitation, the potential 

inpacts would decrease rapidly as the emissions traveled downwind. 

In this manner, the expected inpacts from the new tailings disposal 

area would be very similar to those historically experienced from the 

existing tailings facility near Questa. However, since the proposed 

site is farther removed from critical inpact receptors (such as the 

Questa High School, which is immediately downwind of the existing 

tailing site), the new location would not cause inpacts to the same 

degree as presently experienced at these inportant receptors. 

The potential air quality impacts of the proposed new tailings 

disposal facility were evaluated using an air pollution dispersion 

model. The EPA Industrial Source Conplex (ISC) model was chosen for the 

study because of its ability to simulate large area emission sources and 

include the effects of gravitational settling and deposition of 

particulate matter. Meteorological inputs to the model were derived 

from an on-site measurement program. Valid meteorological data were 

collected for 237 days, or about 8 months, from the Guadalupe Moimtain 

saddle. Emissions data were derived from a special monitoring study 

conducted by the NMEID around the existing tailings ponds. This 

derivation is explained more fully in the Air Quality Technical Report 

(ERT 1988). The estimated emission is about 2 Ib/acre-hour v^ich 

applies only to periods vAien winds exceed the threshold speed of 

12 miles per hour (nph). Winds less than 12 nph are considered to be of 

insufficient velocity to generate dust from the tailings. Based on a 

maximum tailings area of 580 acres, this emission rate converts to 1,160 

lb/hour. This conpares to emissions of 900 lb/hour for the 450-acre 

existing tailings area. 

Modeling was conducted for three stages of tailings pond 

development that are similar to that shown on Figures 1-2, 1-3, and 1-4; 

however, the development scenarios used in the air modeling were 

slightly more conservative in that larger areas of dry tailings were 

assumed. The first stage represents v^en the tailings level reaches the 

8,000-foot contour. At this stage, the surface area of tailings would 

be slightly under 300 acres. The second stage represents when tailings 

would reach the 8,100-foot contour. At this time, the tailings would 
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cover about 450 acres. The third stage represents the maximum extent of 

the tailings, Mihen the surface of the pond reaches the 8,200-foot 

contour. At maximum capacity, the tailings pond would cover about 580 

acres. In calculating maximum concentrations for the various 

development stages, it was assumed that the entire surface acreage of 

the tailings would be dry and contribute to airbome dust 

concentrations. These acreages included the dam structures up to the 

dam centerline. This same assunption was also made during the 

derivation of a tailings emission factor, so the overall effect on the 

model results is believed to be minimal. In operational reality, 

approximately 25 to 30 percent of the area would be covered by open 

water. Of the remaining 70 to 75 percent of the beach area, 

approximately 50 percent would be kept wet due to the multiple discharge 

locations for tailings. 

lhe modeling procedures are explained more fully in the Air Quality 

Technical Report (ERT 1988), vdiich is on file supporting this EIS. The 

results of the ISC modeling for all three tailings pond development 

stages are given in Table 3-2. Maximum concentrations are reported for 

both TSP and PM-10. The predicted concentrations were for locations 

outside the Molycorp project boimdary. Since the boimdary would be 

fenced, locations within the project area would not be accessible to the 

public. The predicted inpacts also include a 24-hour TSP and FM-10 

backgroimd of 32 /jg/a? and of 17 ftg/n?, respectively. Annual average 

background has been estimated at 50 percent of these levels, or 16 ijg/n^ 

and 9 //g/in̂ , respectively. 

The results in Table 3-2 show that maximum TSP concentrations are 

predicted to exceed the current State of New Mexico 24-hour average 

particulate standard of 150 //g/nt̂  for all stages of tailings 

development. However, for PM-10, the predicted concentrations would be 

well within the present NAAQS for 150 //g/tâ . in addition, the 

exceedances of the New Mexico TSP limit would be infrequent and highly 

localized. For the first development stage, TSP concentrations would 

exceed the 150 //g/m̂  liniit only in a very small area along the southern 

project boundary. A total of 3 days per year during high winds are 

predicted to be over the standard, with no more than 1 day per year at 

any given location over the standard. For the second stage, inpacts 
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TABLE 3-2 

SUMMARY OF MAXIMUM AIR QUALITY IMPACTS FROM THE 

GUADALUPE MOUNTAIN TAILINGS FACILITY 

00 

cn 

Pollutant 

TSP 

TSP 

PM-10 

PM-10 

Averaging 
Time 

24-hour 

Annual 

24-hour 

Annual 

Stage 

First 
Second 
Third 

First 
Second 
Third 

First 
Second 
Third 

First 
Second 
Third 

Tailings 
Size (Acres) 

300 
450 
580 

300 
450 
580 

300 
450 
580 

300 
450 
580 

Max. Concentrations 
Tailings 

129 
156 
187 

5 
7 
7 

41 
50 
60 

2 
2 
2 

Background 

32 
32 
32 

16 
16 
16 

17 
17 
17 

9 
9 
9 

(//qAiM 
Total 

161 
188 
219 

21 
23 
23 

58 
67 
77 

11 
11 
11 

Days Exceeding 
Std. 

1 
2 
5 

^ 

— 

-

0 
0 
0 

* ̂  

— 

-



would be slightly larger and more extensive. TSP concentrations are 

predicted to exceed the State standard in an extren»ly small area along 

the northwest project boundary and extending out about 200 meters (650 

feet) from the southem project area boundary. At the second stage, the 

model predicts a total of 5 days over the standard, with a maximum of 2 

days at any one location. The third development stage, v^ich represents 

the maximum level of tailings, would result in the greatest inpacts, 

although these inpacts would still be relatively minor in terms of 

duration and geographical extent. At the third stage, model predictions 

show small areas over the TSP standard along the north and northwest 

project area boundaries and concentrations over 150 ug/TC? extending 

about 400 neters (1,300 feet) to the south of the project area boimdary. 

A total of 7 days per year would result in concentrations over 150 

pg/Tc?, with no more than 5 days at any one location. 

The predicted TSP and PH-10 concentrations at locations of 

potential public exposure to windblown dust from the tailings are given 

in Table 3-3. These sensitive receptors include the Wild Rivers 

Recreation Area, the communities of Buena Vista and Cerro, the town of 

Questa, and Questa High School. The model predictions show maximum 

inpacts would be well below applicable air quality standards at these 

locations, which is most likely attributable to the distance to these 

receptors from the proposed tailings facility. These predictions also 

do not include the fact that a large percentage of area would be wet at 

all times. 

The modeling results indicate that during periods of high winds, 

concentrations of TSP may exceed current State of New Mexico standards 

in the immediate vicinity of the tailings. However, since PM-10 inpacts 

are within allowable limits, these inpacts would be considered a 

nuisance rather than a public health hazard. 

3.3 Water Resources 

3.3.1 Surface Water 

No inpacts to surface water resources would occur during 

construction of the tailings facility; and no significant impacts by 

tailings pond seepage or discharge from the inpoundment to surface water 
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?> 
TABLE 3-3 

PREDICTED AIR QUALITY IMPACTS OF GUADALUPE MOUNTAIN 

TAILINGS FACILITY AT SENSITIVE RECEPTORS 

(MAXIMUM DEVELOPMENT STACX) 

(in fjg/m^) 

Wild Rivers Rec Area 

Buena Vista 

r 
-J 

Cerro 

Questa High School 

Town of Questa 

Pollutant 

TSP (24-hour) 
TSP (Annual) 
PM-10 (24-hour) 
PM-10 (Annual 

TSP (24-hour) 
TSP (Annual) 
PM-10 (24-hour) 
PM-10 (Annual 

TSP (24-hour) 
TSP (Annual) 
Ptt-10 (24-hour) 
PM-10 (Annual 

TSP (24-hour) 
TSP (Annual) 
PM-10 (24-hour) 
PM-10 (Annual) 

TSP (24-hour) 
TSP (Annual) 
PM-10 (24-hour). 
PM-^OJ(Annuai , 

Tailings 

43 
<1 
14 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 

9 
<1 
3 
<i 
23 

; <i; 
8 

v̂  <1 

Maximum 
Background 

32 
16 
17 
9 

32 
16 
17 
9 

32 
16 
17 
9 

32 
16 
17 
9 

32 
16 
17 

9 

Total 

75 
16 
31 
9 

32 
16 
17 
9 

32 
16 
17 
9 

41 
16 
20 
9 

55 
16 
25 

9 

Tailings 

13 
— 

4 
— 

<1 
— 

<1 
— 

<1 

<1 
— 

5 
— 

2 
— 

17 

6 

2nd Maximum 
Background 

32 
— 

17 
— 

32 
— 

17 

32 
— 

17 

32 
— 

17 
— 

32 
— 

17 
— 

Total 

45 
— 

21 
— 

32 
— 

17 
— 

32 
— 

17 
— 

37 
— 

19 
— 

49.: 
— 

23 
— 



are expected, that is, the quality of stream, spring, or river 

discharges would not be modified as a result of tailings pond seepage to 

the extent that water used by established users (e.g., wild and scenic 

habitat) was measurably reduced; aquatic habitats supported reduced fish 

populations, or the water quality was in violation of State water 

quality standards/criteria because of the introduction of contaminants. 

Existing water quality parameters for the Rio Grande and Red Rivers 

are shown in Table 2-4. Dames & Moore (1987 and 1988) and Geocon (1988) 

studies indicate that metals from tailings pond seepage should be 

attenuated in the unsaturated zone beneath the pond before reaching the 

water table. Therefore, groundwater discharge to both rivers would not 

be degraded by metals originating from the tailing pond seepage. The 

above cited reports also indicate that groimdwater directly beneath the 

pond would probably show an increase in TDS and SO^ within 5 years, but 

that the predicted TDS and SO^ values would not exceed State standards. 

Mixing would occur through time and over the distance between the 

project area boundary and discharge points. Dispersion and dilution 

should continually occur along the flow route. By the time of discharge 

in a spring conplex, effluent should have been further mixed and 

diluted. Thus, no significant inpact by tailings pond seepage to 

surface water is predicted. 

Trtieiiprpposedz tailings -disposal facility would employ the sane^ 

surface::.water discharge point (Pope Lake) as the existing pond, and ^ 

would- contribute discharge that is chemically very similar to that-^ 

discharged at Pope"Lake(see Table 1-3) under Molycorp's existing NPDES ^ 

permit. ~̂  NPDES permit daily maximum limits are not expected to change, ^ 

and^no significant inpact to surface water is expected as a result of N, 

additional discharge from the proposed inpoimdment. ^ 

Molycorp's diversion rights to water from the Red River are limited 

to 15 cfs; actual usage is 5 cfs. No adverse inpacts to surface water 

quantity would result from the proposed project. 
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3.3.2 Groundwater 

No inpacts to groundwater resources would occur during construction 

of the tailings facility. Operation of the tailings facility is 

expected to result in some downward seepage of the tailings solution to 

the regional water table. Extensive groimdwater studies performed by 

Danes & Moore (1986, 1987) and by Geocon (1988), as discussed below, 

indicate this inpact would not be significant in that the quality of 

groundwater would not be modified as a result of tailings pond seepage 

to the extent that water used by established users (e.g., BLM visitor's 

center well, municipal wells) was measurably reduced or the water 

quality was in violation of State water quality standards because of the 

introduction of contaminants. 

Two deep wells (1,207 and 632 feet below surface) were installed by 

Dames & Moore (1988) to assist in determining the amount of existing 

underflow in the vicinity of the proposed Guadalupe Moimtain tailings 

impoundment and to assess the magnitude of contaminant transport in the 

saturated zone away from the pond. Punping tests confirmed that the 

volcanic rocks beneath Guadalupe Moimtain are capable of transmitting 

large volumes of groundwater. The wells were tested at flow rates of 

125 and 175 gallons per minute (gpm) with no appreciable drawdown being 

observed. Based on accretion studies in the Rio Grande and Red River 

and discharge rates of springs issuing from the river canyons, it was 

previously estimated that at least 50 cubic feet per second (cfs) of 

underflow was present along a 5-mile line between Cerro Chiflo and the 

head of the Red River Canyon (Dames & Moore 1987). It was further 

concluded that this represented an underflow of approximately 

10 cfs/mile along this transect. A value of transmissivity based on 

specific capacity from one of the wells was used to calculate an 

underflow of 51 cfs over a 5-mile distance. This results in 

approximately 10 cfs/mile vrtiich is conparable to the estimate given by 

the accretion study. Such corroboration indicates that the estimate of 

transmissivity based on the specific capacity relationship is the most 

representative of actual formation conditions. 

The relationship between specific capacity (Q/s) and transmissivity 

(T) indicates that the T of the formations tested in the wells is on the 

order of 1.8 x 10* gal/day/ft (240,000 ft^/day). Assuming an aquifer 
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thickness of 100 feet (i.e., the thickness of the test interval), a 

hydraulic conductivity of 2,400 ft/day (0.85 cnv'sec) was calculated 

(Dames & Moore 1988). 

In a separate study (Geocon 1988), seepage rates over time were 

predicted for the tailings disposal facility, vAiich by design would 

control seepage and minimize inpact on the environment. Geocon's 

estimated seepage rates are presented in Table 3-4. The study concluded 

that under normal operating conditions, the total seepage from the 

proposed tailings inpoimdment would range from 0.2 cfs in the early 

stages of operation to 0.5 cfs at the end of its operating life. During 

the first year start-up conditions, Geocon estimated that a maximum 0.31 

to 0.98 cfs of seepage from the inpoundment could occur. 

The width of the tailings inpoundment area was estimated to be 

approximately 6,000 feet (Geocon 1988). The seepage "footprint" at the 

water table beneath the tailings pond was estimated to be about 11,000 

feet based on modeling studies conducted by Dames & Moore (1987). Using 

these two values (6,000 and 11,000), it was shown that the rate of 

underflow moving beneath the proposed tailings pond would be 11.7 and 

21.4 cfs, respectively (Dames & Moore 1988). Typical water quality 

parameters of seepage water discharged from the existing inpoimdment are 

shown in Table 1-3. 

A modeling analyses of flow and solute transport in the unsaturated 

zone beneath the proposed tailings pond (Dames & Moore 1987) predicted 

that mol^xlenum, manganese, and lead would take more than 30 years to 

travel to the water table, by vdiich time they would be attenuated. 

Total dissolved solids (TDS) and SO^ were predicted to take 

approxiniately 5 years to travel to the water table. Figures 3-1 and 3-2 

depict mixing concentrations for underflows of 11.7 cfs and 21.4 cfs, 

respectively. In both of these figures, the seepage rate shown 

represents the maximum range of possibilities and varies from 0.0 cfs to 

1,5 cfs. The TDS and SO^ concentrations (as the seepage reaches the 

water table and mixes with the underflow) vary linearly with the seepage 

rate. The relationships between mixing concentrations and the long-term 

average seepage rate of 0.52 cfs and the maximum seepage rate of 

0.98 cfs (Geocon 1988) are designated in both figures. In both cases, 

the predicted concentrations of SO^ and TDS directly beneath the pond 

3-10 



TABLE 3-4 

ESTIMATED SEEPAGE RATES AT THE 

GUADALUPE MOUNTAIN TAILINGS FACILITY 

Estimated Surface 
Elevation (feet) 

Stage Water Tailings 

Initial Pond Development 

1 Month 7,915 

1 Year 7,960 

Nonnal Operation 

5 Years 8,010 

Ultimate 8,190 

7,905 

7,955 

Estimated Area 
Total Water 

21.5 

143 

267.7 

486,7 

21.5 

13.8 

50 

50 

(acres) 
Tailings 

10.1 

129.2 

217.7 

436.7 

Q 
(cfs)* 

0.31^ 

0.98^ 

0.28* 

0.52^ 

Source: Geocon 1988. 

*Q a estimated total seepage. 

^Assuming: 
- 10 ft. clear water over settled tailings 
- hydraulic gradient in tailings and overburden = 1 
- vertical permeability of tailings = 1.0 x 10"^ a a / s e c 
- permeability of overburden = 1.0 x 10 "̂  cnv̂ sec 
^Assuming: 
- hydraulic gradient in overburden and tailings = 1 
- vertical permeability of tailings: 

slimes predominant zone (50 acres) 1.0 x 10~* a a / s e c 
balance of area 6,3 x 10"* a a / s e c 

* Based on unit seepage rates (cfs/acre): pond = 0,00172 
beach = 0.00087 

^Based on unit seepage rates (cfs/acre): pond « 0.00145 
beach = 0.00103 
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would be well below the New Mexico water standards of 600 and 

1,000 mg/l, respectively. These findings are corroborated by results 

presented in Dames & Moore (1987), \ihen a hydraulic conductivity similar 

to that determined through hydraulic testing (1 x 10~* a a / s e c ) was used 

in model calculations. 

Groundwater quality in the area, including water from t h e BLM 

visitor center well and wells serving the towns of Questa and Cerro, 

would not be significantly inpacted. 

3.4 Topography/Geology 

Construction of the proposed tailings facility at maximum buildout 

would result in the pemianent alteration of approxiniately 825 acres of 

land in the Guadali^ Moimtain area. The two tailings dams would be 

located at the northwest and southeast ends of the saddle v^ich 

separates the two peaks of Guadalupe Moimtain. The saddle floor would 

ultimately be raised 300 to 380 feet (U.S.D.I. BLM 1985). This 

topographic modification is addressed further under visual resources 

(see Section 3.10). 

Minor inpacts to geologic resources would occur during construction 

and operation of the tailings facility. Inpacts would include the 

displacement of a moderately large volume of geologic material to 

construct the dams and induced strain on bedrock with probable 

fracturing as a result of blasting. No unique geologic features or 

geologic units bearing paleontological resources are known for the 

proposed inpact areas. 

The low incidence of earthquakes places the study area in a Seismic 

Risk Zone 1, v^ere minor damage is expected to occur in the event of an 

earthquake. Five major faults are located outside the study area, t:he 

closest is about 2 miles from the proposed tailings area (see 

Figure 2-2). 

Some downward seepage of the tailings solution is expected to occur 

through the permeable underlying rhyodacite and basalt. This is 

expected to percolate downward to the regional water table, as discussed 

under groimdwater (see Section 3.3). 
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3.5 Soils 

Construction and operation of the proposed Molycorp tailings 

facility would result in the disturbance (i.e., burial, horizon mixing, 

conpaction) of about 825 acres of soil resources. ^proximately 

97 acres of the total disturbance area include the Femando-Hemandez 

soils vAiich contain suitable salvageable topsoil (see Table 3-5). The 

remaining acreage contains soils not suitable for salvage. The topsoil 

material would be permanently lost as a result of the tiailings pond 

excavation and construction of the dams. Although no topsoil would be 

stripped and stockpiled at the proposed tailings facility, topsoil would 

be retrieved from the Applicant's off-site reserves (properties) 

following dam construction and after closure of t h e facility. 

Sufficient volumes of suitable soil material would, be applied to all 

disturbed areas to provide a seedbed for reseeding efforts. The 

Applicant has committed to providing one foot of topsoil cover (see 

Vegetation under Section 3.15). 

Applicant-committed reclamation measures (i.e., erosion control and 

revegetation techniques) would minimize soil losses and expedite soil 

stabilization and revegetation. 

3.6 Vegetation 

Impacts associated with construction and operation of the proposed 

tailings facility include vegetation removal and loss or reduction of 

plant productivity. . A total of approximately 825 acres would be 

affected. The majority of the disturbance (87 percent) would occur in 

the pinyon-jimiper woodland and upland forest types vAiich dominate the 

Guadalupe Mountain area (Table 3-6). About 110 acres of the 

sagebrush/grassland type would be affected, primarily in the saddle 

area. Minor inpacts to agricultural land and previously disturbed areas 

would occur along the tailings line and access road. 

All wood and timber within the proposed tailings area would be 

removed during construction. Based on BLM production estimates, the 

timbered areas (upland forest type) average 1,000 board feet/acre and 

the woodlands (pinyon-juniper type) contain on the average 7.4 cords of 

wood/acre. The proposed project would disturb 325 acres of upland 

forest and 390 acres of pinyon-jimiper, vrtiich translates to 325,000 

board feet of timber and 2,886 cords of wood. The wood would be 
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TABLE 3-5 

SOIL TYPES AFFECTED BY THE PROPOSED PROJECT 

Soil Type Acres 
Relative 
Percent 

Femando-Hemandez Association 

Rock Outcrop-Raton Conplex 

Fernando, Cobbly Loam 

Total 

97 

712 

16 

825 

12 

86 

2 

100 
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TABLE 3-6 

VEGETATI(»I TYPES AFFECTED BY THE PROPOSED PROJECT 

Vegetation Type Acres Relative Percent 

Pinyon-Juniper Woodland 390 47 

Inland Forest 325 40. 

Sagebrush/Grassland ^10 13 

Total 825 100 

Source: ERT, Inc. 
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salvaged but the loss of timber-producing lands would be a long-tem 

inpact. Woodland product sales of fuel wood, posts, Christmas trees and 

wildlings, and commercial saw timber sales would maximize use of these 

resources removed from the proposed tailings facility (BLM 1985). 

Livestock grazing reductions for the 30-year life of the project would 

also occur (see Section 3.8). 

i^pplicant-committed reclamation measures including topsoiling (from 

topsoil reserves off-site) to provide a seedbed, reseeding (following 

construction of the dam faces and after closure of the tailings 

facility), and inplementing erosion control plans should increase the 

probability and rate of vegetative reestablishment. 

Inpacts to threatened and endangered federal or state-listed plant 

species would not occur as a result of the construction and operation of 

the tailings facility. 

3.7 Wildlife 

3.7.1 Construction 

Aquatic. Facility construction would not affect the Big Arsenic and 

Little Arsenic spring systems, located approximately 4 miles southwest 

of the proposed project site, and would, therefore, avoid any 

disturbance to benthic macroinvertebrates currently inhabiting the 

springs (see J^pendix B). Nor would any adverse inpacts to aquatic 

species; specifically game fish species within the Rio Grande and Red 

River, result from construction activities on the Guadalupe Mountain 

site. 

Terrestrial. Construction procedures for t h e proposed project 

would include vegetation removal for site clearance, i^proximately 825 

acres would be affected, with the majority of disturbance (87 percent) 

occurring in the pinyon-juniper woodland and upland forest types (see 

Table 3-6). The disturbance to the sagebrush/grassland type would 

affect about 110 acres, primarily in the saddle area of Guadalupe 

Moimtain. Construction of the tailings facility would result in 
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long-term (greater than 30 years) removal of approxiniately 825 acres of 

wildlife habitat. Consequently, tJiese acreages would be unavailable for 

wildlife utilization. 

Grading of the site would require removal of the wildlife watering 

device (inverted umbrella) which would affect t h e wildlife species 

dependent upon the local water source. A small gully plug reservoir 

located on the property would also be removed during project 

construction. This would be particularly inportant during dry seasonal 

periods, when a greater number of species would be utilizing the water 

catchment (Kuykendall 1988). 

Large and medium-sized mammals would be displaced during 

construction activities from the proposed facility site and surrounding 

habitat. No direct inpacts are expected to occur to these species 

during project construction. 

Construction of the tailings facility would result in the 

displacement or death of smaller, less mobile wildlife species found 

onsite. Small mammals, reptiles, and bird nestlings would be subject to 

direct mortality from construction; but many of the affected species, 

especially small mammals, have a high reproductive potential and are 

common in surrounding habitats. 

Adult birds would avoid the area during project construction and 

would, therefore, not be directly inpacted. However, nesting game or 

raptor species utilizing the site or surrounding habitat would be 

precluded from nesting. Waterfowl and shorebirds occurring in adjacent 

areas would not be affected during these activities. 

The bald eagle, American peregrine falcon, ferruginous hawk, and 

Swainson's hav^ potentially forage within the project area. These 

species would avoid the facility site during construction and would 

consequently not suffer direct inpacts. The vdiooping crane, moimtain 

plover, and vdiite-faced ibis would not be expected to occur on the 

project site. 

Project construction would also generate an increase in traffic, 

noise, and human activity, resulting in small, incremental increases in 

wildlife road kills, and harassment. The project site would be fenced 

to control access and would be closed to hunting. 
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3.7.2 Operation 

Aquatic. No aquatic resources occur on the proposed project site. 

In addition, no detrimental effects would be expected for the Big and 

Little Arsenic spring conplexes located approximately 4 miles southwest 

of the site (see Figure 2-3). According to Section 3,3, average seepage 

rates from tihe operation of the tailings pond have been projected to 

range from 0,28 gpm to 0,52 cfs (Geocon 1988), When conpared to 

measured annual groimdwater contribution to the Rio Grande, in t h e form 

of seepage, the additional seepage from the tailing pond would 

contribute a negligible amoimt to the total groundwater flow. Modeling 

efforts (Dames & Moore 1988; Geocon 1988) have also shown that the 

seepage from t:he proposed tailings pond will not result in exceedances 

of state or federal water quality standards. These standards include 

measurements for both TDS and metals. Noting these guidelines, the 

water tenperature, flow stability, and water quality within the springs 

conplexes should not be adversely affected, and no toxic effects to the 

benthic macroinvertebrates that currently inhabit the aquatic systems 

are expected to occur. 

A mixture of surface water and collected seepage (decant) is 

proposed to be transported from the Guadalupe Mountain tailings facility 

back to the existing tailings facility. It would then be treated by an 

ion-exchange process to remove existing mol^sdenum and subsequently 

discharge into Pope Lake and tiie Red River (see Section 3.3). 

Toxicity tests have been conducted on Daphnia by Analytical 

Biochemistry Laboratories using the tailings operations effluents taken 

at the Pope Lake outlet. The Daphnia organisms showed no acute effects 

during the bioassay tests following exposure to undiluted tailings 

effluent. As discussed, the seepage and decant from the proposed 

Guadalupe Moimtain site would undergo substantial dilution before any 

potential exposure to aquatic organisms. No adverse effects to the 

species inhabiting the springs or rivers would be expected. 

Terrestrial. The 825 acres proposed for facility site clearance 

would be unavailable for wildlife utilization for the life of the 

project (30 years) and possibly longer, depending upon selected 
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reclamation practices and procedures. Guadalupe Moimtain provides high 

quality foraging habitat and is utilized yearlong by mule deer. The 

loss of this habitat would adversely affect the local mule deer 

population, requiring movement of individuals out of t h e area into 

adjacent habitats, which may already be at their carrying capacity. 

However, crucial mule deer range would not be affected. There would 

also be a loss of potential habitat for the small resident elk 

population reported in the area. The loss of optimal thermal cover for 

resident elk during the life of the project would be important, due to 

the limited amoimt available to area wildlife (Kuykendall 1988). The 

area is considered within the potential pronghorn range, and that 

potential for pronghorn occurrence would be lost for the area of 

disturbance of the life of the project. 

The project would reduce the available habitat and prey base for 

bobcat, coyote, gray fox, and ringtail, but effects to regional 

populations are not expected. Following facility construction, tJiese 

species would likely retum cind occupy adjacent areas of the project 

site. Mountain lion and black bear would be eliminated from the project 

site and would be less likely to occur in the surrounding areas for the 

life of the project. 

No inpacts would be expected for small-sized mammal and reptile 

species during project operation. Nor would anphibious species found in 

nearby aquatic systems be detrimentally affected during facility 

operation, since predicted water quality is not expected to exceed state 

or federal water quality standards (see Section 3.3.). 

Upland game birds and raptor species would lose potential nesting 

and forage habitat during the life of tJie project. However, individuals 

would continue to utilize adjacent areas, and inpacts from project 

operation are not expected. Waterfowl and shorebirds may occasionally 

use the tailings pond during project operation. A variety of species 

have been recorded visiting the current Molycorp tailings facility (NMGF 

1983). Appendix B lists possible species likely to utilize the tailings 

pond. 
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Bald eagles wintering in the region and migrating whooping cranes 

may possibly use or fly over the project area during foraging. However, 

onsite occurrence would likely be sporadic. No inpacts would be 

expected for this species. 

There is concern that the locally breeding peregrine falcons would 

be inpacted by the facility operation. Concems include loss of 

habitat, reduction of prey availability, and a potential for decreased 

peregrine reproduction due to ingestion of pesticide-contaminated prey 

species. Peregrines may travel up to 17 ndles from nesting locations to 

hunting areas (Benton 1987, U.S.D.I. FWS 1977) and a 10-mile radius from 

an active peregrine eyrie is generally considered to be inportant 

foraging habitat. The proposed tailings facility is located within the 

anticipated hunting range of the peregrine eyrie; therefore, peregrine 

foraging habitat could be affected. However, the project site 

represents less than 1 percent of tihe peregrine's hunting territory. 

The concern regarding increased exposure to pesticide-contaminated 

prey species attracted to the tailings pond was considered by the 

U.S.D.I, FWS in preparation of their Biological Opinion-(see Appendix C) 

required under Section 7 of the Endangered Species Act. The source of 

pesticide contamination of migratory waterblrds potentially occurring on 

the project site is currently unknown. Possible sources of chlorinated 

hydrocarbons for these prey species may originate from winter areas in 

agricultural and aquatic habitats in southem New Mexico as well as from 

wintering areas in Lat:in America (Kennedy and Stahlecker 1986). 

Based on the agency's evaluation, it was considered unlikely that 

the project area would be highly utilized by t h e resident peregrines, 

due to the distance from the primary peregrine falcon use area. 

Although the possibility of onsite peregrine use may increase with t:he 

added presence of waterfowl and shorebird species on the project site, 

it is unlikely tJiat concentrations of migratory waterblrds would be 

attracted to the proposed tailings facility to the extent necessary to 

constitute a substantial prey base for the peregrine. The U.S.D.I. FWS 

determined that the proposed project is not likely to jeopardize the 

continued existence of the bald eagle or peregrine falcon (U.S.D.I. FWS 

1983). 
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The ferruginous hav^, Swainson's hawk, moimtain plover, and 

v^ite-faced ibis may sporadically occur within t h e project area; 

however, no nesting sites for these species have been delineated on or 

adjacent to the proposed facility site (Kuykendall 1988). No adverse 

inpacts are expected for these species during project operation. 

Periodic contact with state and federal wildlife agencies has determined 

that no additional species in the project area have been listed or are 

proposed for listing. In summary, inpacts to threatened and endangered 

federal and state wildlife species would not occur as a result of the 

construction and operation of the tailings facility. 

Following facility closure, the tailings would be capped with a 

minimum of 1 foot of topsoil and reclaimed. There is a concern for 

potential uptake of toxic elements from the tailings material into 

vegetation and the terrestrial food web. Table 1-2 outlines the 

constituents of t h e tailings. Toxic elements such as lead, selenium, 

and molybdenum would be present in limited quantities. Although 

selenium and mol^xlenum are essential elements in the diets of livestock 

and many other animals, only very small amoimts are required (0.1 mgAg 

or less, dry matter basis) (Stoddart, SmitJi, and Box 1975). Selenium 

concentrations in forage exceeding approximately 3 to 5 parts per 

million (ppm) may cause animal toxicity; in addition, molybdenosis may 

occur in ruminants v^en mol^xlenum concentrations in forage exceeds 

approximately 5 ppm (Colorado School of Mines Research Institute 1981). 

Studies have shown that vegetation grown on uranium tailings piles 

in New Mexico contains higher concentrations of selenium, arsenic, lead, 

and copper than vegetation growing oh adjacent rangeland (Kelly 1979). 

Capping the tailings with topsoil should reduce uptake. The uptake of 

contaminants by vegetation and t h e consunption of this vegetation by 

wildlife or livestock may be inportant within the foodchain. However, 

the uptake by vegetation is probably a minor transport process when 

conpared to the erosion of bare tailings (Dreesen 1978). Because of the 

nature of a tailings inpoimdment, such as that proposed by Molycorp, the 

likelihood of tailings erosion is very low. If the soil cover over the 

reclaimed tailings piles is deep enough to prevent significant root 

penetration into the tailings, no contamination uptake should occur. 
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Another concern is the contamination of small mammals or other animals 

burrowing into t h e tailings materials and in turn affecting other 

species. Data on this subject are not available; however, adequate 

capping of tihe tailings, as proposed, should also eliminate this 

problem. 

Reclamation of the tailings facility would follow recommended BLM 

procedures. Minimum dep th of topsoil would be 1 foot to aid 

revegetation and prohibit substantial root penetration. The fenced 

enclosure, surrounding the site, would reniain during these studies to 

limit wildlife access (see Vegetation under Section 3.15). 

3.8 Land Use 

3.8.1 Land Status and Land Use Plans 

The proposed project site is located on public lands administered 

by the BLM. Management of the area is covered in t h e Taos Resource 

Management Plan (RMP) that was approved July 26, 1988. The proposed 

development is conpatible and consistent with this plan. A 

recommendation in the RMP specifically excludes the proposed Molycorp 

tailings site from the adjacent wild Rivers Recreation Area Special 

Management Area (SMA) pending the conpletion of t:his EIS and a final 

decision regarding the proposed project. 

The proposed site could become private land if the existing claims 

are patented. Taos Coimty does not currently have an adopted land use 

plan or zoning ordinance. Private land development will be addressed at 

the time a county land use plan is prepared. 

3.8.2 Prime and Unique Farmland 

As the project is currently designed, no direct inpact on prime or 

unique farmland may be expected from the Proposed Action as the nearest 

prime farmland is approximately 1 to 2 miles to the northeast of the 

proposed site. 

3.8.3 Livestock Grazing 

The BLM quantifies the capacity (i.e., stocking rate) of each 

grazing allotment in terms of Animal Unit Month (AUM) preference 
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numbers. The AUM preference number for a particular allotment does not 

change from year to year; however, the number of cattle permitted to 

graze on an allotment might vary from season to season depending on such 

factors as the condition of the resource and length of the grazing 

season (e.g., 3 months vs, 6 months). Consequently, inpacts to 

livestock grazing allotments are quantified in numbers of AUMs affected, 

not by head of cattle. The actual inpact upon each livestock operation 

would be contingent upon the existing level of use, and the individual 

permittee's ability to adjust to the reductions. 

Two livestock grazing allotments would be directly affected by t:he 

Proposed Action, Reductions in public land AUMs ranging from 23 percent 

to 70 percent may be expected. Table 3-7 summarizes the public land AUM 

reductions that would occur. 

The Proposed Action would reduce the number of AUMs on Allotment 

608 by 23 percent, for a net loss of 48 AUMS. The affected area 

includes a drainage and saddle which have a good diversity of grasses 

and high forage value. In addition, two range inprovements would be 

affected by the Proposed Action, an earthen livestock reservoir and an 

inverted umbrella located on this allotment. The earthen livestock 

reservoir would be buried beneath the west dam. The inverted umbrella 

will be dismantled and relocated to an alternate location to be 

determined by the BLM. 

However, Allotment 608 represents only the BLM-permitted land that 

this individual permittee uses. In order to maintain this livestock 

operation on an annual basis, t:he permittee utilizes other grazing land 

in the area, including private, U.S, Forest Service, and State of New 

Mexico leased lands. This livestock operation totals approximately 90 

head of cattle (Yonemoto 1988). A herd this size would require 

approxiniately 1,080 AUMs annually. Consequently, the 48 AUMs affected 

by the proposed project represent less than 5 percent of t h e total 

number of AUMs required annually for this livestock operation. The 

permittee on Allotment 608 would probably need to reduce the number of 

animals using this allotment (Yonemoto 1988). 

Allotment 609, the most affected allotment in terms of percent loss 

of AUMs (70 percent), has not been permitted for two years. In 

addition, the BLM has indicated that this allotment probably would no 
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TABLE 3-7 

REDUCTIONS IN GRAZING PRIVILEGES ON 

THE PROPOSED TAILINGS DISPOSAL SITE 

Allotment 
Number 

608 

609 

AUMs Before 
Construction 

210 

30 

AUMSs After 
Construction 

162 

9 

Percent 
Loss 

23 

70 

Source: ERT, Inc. 
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longer be pennitted for grazing due to the lack of an adequate water 

supply and sparse grazing vegetation (i.e., there is too much 

pinyon/jimiper and not enough grasses) (Yonemoto 1988). 

Farm credit agencies and/or banks base loan amoimts, in part, on 

the number of AUMs a livestock operator has leased and will loan 

approximately $800 per animal unit. An animal unit is the equivalent of 

one grazing animal per month for one year (i.e., total number of AUMs/12 

months « yearly animal units) (Yonemoto 1988). A reduction in t h e 

number of AUMs on an allotment will also decrease the potential loan 

value of that allotment. For exanple. Allotment 608 would lose 

approxiniately 48 AUMs under the Proposed Action. The reduction in 

potential loan value would be approximately $3,200 (48 AUMs/12 months = 

4 animal units x $800 per animal unit ° $3,200) (Yonemoto 1988). 

Allotment 609 would decrease approxiniately $1,400 in potential loan 

value. 

Finally, tJie BLM would lose $106.26 for the 1988 grazing period in 

revenue (69 AUMs x $1.54 per AUM grazing fee = $106.26). The cost per 

AUM is based upon a fee formula v^ich may change annually. 

3.9 Recreation 

The proposed Molycorp tailings site is not located witJiin a 

designated recreation area. However, it is adjacent to and nearly 

surrounded by the Wild Rivers Recreation Area SMA vrtiich is made up of 

the Wild Rivers Recreation Area and the Guadalupe Moimtain ACEC (see 

Figure 2-6). Management of these areas is covered generally in tJie Taos 

RMP (U.S.D.I, BLM 1988), and more specifically in the Wild Rivers 

Recreation Area Management Plan (U.S.D,i. BLM 1988). The Proposed 

Action is consistent and conpatible with both plans. 

The Proposed Action would result in a reduction, or restriction, of 

access to a portion of the Guadalupe Moimtain area for recreation use, 

including day hiking, canping, ORV use, hunting, and cross-country 

skiing. 

The Wild Rivers Recreation Area Management Plan recommends the area 

immediately to the west of tJie proposed tailings disposal site be 

managed as a low use recreation zone for both motorized and 

non-motorized backcoimtry canping and for wildlife viewing. This 

recreation plan includes most of the Guadalupe Mountains. Consequently, 
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people will still have access to most of the Guadalupe Moimtain for 

recreation use (Speegle 1988). 

Inplementation of the Proposed Action would also result in noise 

(Section 3.11) and visual inpacts (Section 3.10) in t h e vicinity of t h e 

Wild Rivers Recreation Area. 

3.10 Visual Resources 

Visual effects of the proposed Molycorp Tailings Disposal Facility 

were analyzed using the procedures outlined in tihe BUI Visual Resource 

Contrast Rating Handbook (U.S.D.I. BLM 1986). Visual inpact 

significance was detennined by comparing visual contrast ratings for the 

proposed facilities with visual resource management (VRM) class 

objectives for t h e respective management class affected (Table 2-10). 

Visual contrast analyses were conducted from three numbered "key 

observation points" (KOPs): (1) at the entrance to the Sheep Crossing 

Canpgroimd, representing all motorist access to the Wild Rivers 

Recreation Area as well as canpers and hikers using the canpgroimd as a 

base; (2) on the Rio Grande approxiniately 2 miles upstream from Sheep 

Crossing Canpgroimd, representing boaters on this "very difficult" rated 

section of the river; and (3) a point on State Route (SR) 533 (formerly 

SR 3) approximately 2 miles southwest of the SR 38 intersection in 

Questa, representing travelers on the highway, especially those 

approaching from the south. These locations are shown on Figure 3-3. 

Development of the proposed tailings facility would result in a 

significant increase in visual contrast as viewed from KOP 1 and KOP 2. 

The visual effect of the westerly dam would be particularly strong as 

viewed from Sheep Crossing Canpgroimd (KOP 1) because the flat valley 

location of the viewer and the scarcity of interesting visual features 

in the near foreground encourages viewers to look outward into the 

middle distances and beyond, to the area v^ere the dam would be located. 

The light color of the dam face, even when seeded to grasses, would 

contrast starkly with the dark green of the natural pinyon, juniper, and 

upland conifer woodlands on Guadalupe Moimtain during much of the year. 

Figure 3-4 illustrates the view from KOP 1 with and without the dam 

at maximum development. The color contrast would be most noticeable 

during construction periods vdien the dam face would be conpletely 
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-------------------

FIGURE 3-3 VISUAL RESOURCE KEY OBSERVATION POINTS (KOPs) 



FIGURE 3 - 4 VISUAL COMPARISON 
OF VIEW FROM KOP 1 WITH 
AND WITHOUT THE DAM (AT 
MAXIMUM DEVELOPMENT) 



imvegetated but would continue throughout the life of the project 

because of the type of grasses that thrive in the arid local climate. 

The strong color contrast would be reinforced by the flat-topped 

geometric shape of the dam. The color and shape together would demand 

the attention of even casual observers, forcing them to notice the dam 

as a man-made intrusion into a predominantly natural landscape. This 

would conflict with the VRM Class II visual objective. 

The effects on views from the edge of the river canyon would also 

exceed the limits of t h e VRM Class II objective, primarily because of 

the color contrast noted above. Concem over the inpacts would not be 

as great, however, for several reasons. Most inportant is the canyon 

itself. The strong visual drama of t h e canyon and the river demands the 

attention of viewers on the canyon floor and holds their visual focus 

predominantly within t h e canyon. This short visual focus effect is 

enhanced by the nature of tJie river vAiich is rated "very difficult" 

(Class IV according to the Standard River Rating System) through the 

segment with views of t:he proposed westerly dam. Boaters would be 

concentrating on the river much more than on scenery outside the canyon. 

NevertJieless, the dam would be visible and the color contrast would 

attract some attention. 

Effects on views from KOP 3, southwest of Questa, would not be 

considered significant. The easterly dam would be visible to viewers on 

SR 533 but would not dominate their views because of the visual strength 

of the existing tailings facilities and other obvious human activities. 

The elevation of the proposed dam some 800 feet above the existing 

facilities would attract viewer attention primarily because of color 

contrast with woodlands on Guadalupe Mountain. It would not violate the 

intent of the VRM Class III objective applicable on the east face of the 

moimtain, however. 

3.11 Noise 

Sources of noise from construction of the proposed westerly dam 

would include rock drilling, blasting, loading and hauling of rock, rock 

placement and conpaction, and watering to reduce dust emissions. It was 

assumed for analytical purposes that these activities would be clustered 

at the center of each dam, a conservative assunption as a substantial 
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TABLE 3-8 

MAJOR NOISE SOURCES 

Equipment 
Type 

Front-end Loader 

Scraper 

Rotary Drill 

Dozer 

Water Truck 

Miscellaneous Vehicle 

Roster 
Size 

10 - 12 yards 

85 ton 

7 to 9 inches 

330 HP 

10,000-gallon 

3/4 ton 

Maximum Noise 
Emission Level 

Per unit 
(dBA) 

88 

88 

98 

88 

88 

75 

Total 
Units 

1 

3 

1 

1 

1 

2 

Sources: U.S. EPA 1971, CERL 1978, ERT file data. 

TABLE 3-9 

PROJECT-RELATED NOISE 

Sensitive Receptor 

Sheep Crossing Canpgroimd 
Chiflo Canpgroimd 
Questa 

Levels 
Backgroimd 

40 
40 
40 

(dBA) 
With Project^ 

46.0 
45.3 
43.2 

*As defined in the text, these are estimated worst-case noise levels. 
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amount of activity is likely to take place higher in t:he saddle of 

Guadalupe Moimtain. Table 3-8 provides a roster of major noise-emitting 

equipment for each dam, together with maximum noise emission levels for 

each unit of equipment. The conibined noise emission level for the 

activity at each dam is estimated at slightly under 101 dBA at a 

reference distance of 50 feet. 

Emission levels are considered to be conservative (worst-case) 

because they are based on the high end of measured ranges for each unit 

of equipment (U.S. EPA 1971). The conibined emission level t h u s presumes 

t h a t all equipment at each dam would be operating simultaneously and 

continuously at maximum output. These extreme conditions would rarely, 

if ever, occur. Consequently, the results of the noise analysis would 

be considered worst-case; the average project noise emissions would be 

less than the levels indicated in the analysis. 

The noise inpact analysis calculated noise attenuation (reduction) 

from two factors in t h e project area: spreading of sound waves over 

distxuice and atmospheric absorption. The results of the noise analysis 

are illustrated in Table 3-9. Assuming an ambient level of 40 dBA, the 

projected worst-case noise level from construction activity is estimated 

to 46.0 dBA at the Sheep Crossing Canpgroimd. This would be a 

noticeable increase but would not be sufficient to disrupt conversation 

at normal speech levels up to about 20 feet (Harris 1979). Construction 

activity would be limited to daytime hours so sleep disruption would not 

be an inportant consideration. Projected noise levels at Chiflo 

Canpgroimd and in the center of (^esta would be slightly lower than at 

Sheep Crossing Canpgroimd. 

The noise analysis does not quantitatively consider blasting noise 

beyond the work done by NMEID in 1982 because t h e impulsive nature of 

blasting noise and the limited amoimt of blasting required would have 

little if any effect on the quantitative noise results presented above. 

NMEID's work (Orton 1982) indicates blasting noise would be below 

ambient levels at the canpgrounds. While this may be, it seems likely 

that some combination of noise and vibration would be perceptible at t±e 

canpgrounds less than 2 miles away. Blast noise would be disruptive to 

some recreational activities in t h e area. 
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3.12 Cultural Resources 

Criteria used to establish whether or not adverse inpacts would 

occur at archaeological sites can be found at 36 CFR 800.9. These 

regulations which inplement the National Historic Preservation Act 

elaborate upon the criteria of effect and adverse effect vAiich are used 

to evaluate the inpacts proposed actions might have upon cultural 

resources. These regulations state: 

"(a) An undertaking has an effect on a historic property when the 
undertaking may alter characteristics of t h e property that may 
qualify the property for inclusion in the National Register. For 
t h e purpose of determining effect, alteration of features of the 
property's location, setting, or use may be relevant depending on a 
property's significant characteristics and should be considered. 

(b) An undertaking is considered to have an adverse effect \ih.en the 
effect on a historic property may diminish the integrity of the 
property's location, design, setting, materials, workmanship, 
feeling, or association. Adverse effects on historic properties 
include,but are not limited to: 

(1) Physical destruction, damage, or alteration of all or 
part of the property; 

(2) Isolation of the property from or alteration of the 
character of the property's setting vAien that character 
contributes to the property's qualification for the 
National Register; 

(3) Introduction of visual, audible, or atmospheric elements 
that are out of character with the property or alter its 
setting; 

(4) Neglect of property resulting in its deterioration or 
destruction; and 

(5) Transfer, lease, or sale of the property. 

(c) Effects of an undertaking that would otherwise be found to be 
adverse may be considered as being not adverse for the purpose of 
these regulations: 

(1) When the historic property is of value only for its 
potential contribution to archaeological, historical, or 
architectural research, and vAien such value can be 
substantially preserved through the conduct of 
appropriate research, and such research is conducted in 
accordance with applicable professional standards and 
guidelines; 
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(2) When the undertaking is limited to the rehabilitation of 
buildings and structures and is conducted in a manner 
that preserves the historical and architectural value of 
affected historic property through conformance with the 
Secretiary's "Standards for Rehabilit:ation and Guidelines 
for Rehabilitating Historic Buildings"; or 

(3) When the undertaking is limited to the transfer, lease, 
or sale of a historic property, and adequate restrictions 
or conditions are included to ensure preservation of t h e 
property's significant historic features. 

Eleven archaeological sites (LA-38422 - 38432), located within the 

Guadalupe Mountain basin, are considered eligible for nomination to t h e 

National Register of Historic Places (NRHP). As a result of the 

construction of the tailings disposal facility, these sites would all be 

adversely affected from activities associated with construction, 

operation, and reclamation. Clearing, grading, topsoil removal, and 

excavation of fill material for construction of dams, punping stations, 

pipelines, roads, and power lines are planned. This groimd disturbance 

would physically damage individual artifacts and features and would 

destroy the spatial integrity of the archaeological sites. Those sites 

not immediately destroyed by construction activities would be buried by 

the tailings themselves. Thus, they would be sealed under a deep layer 

of sediments, and access to and study of these resources would be 

effectively denied. Long-term effects of the leaching action from the 

minerals placed on top of the archaeological sites would likely 

compromise archaeological paleosol, pollen, radiocarbon, and other types 

of analyses. 

Determination of no adverse effect, however, can be reached if the 

sites are mitigated according to the data recovery plan (Vierra 1984). 

Phase I of this Mitigation Plan will be implemented in 1989. A 

description of t:his mitigation can be found in ̂ pendix E. 

At the conclusion of the mitigation in 1989, the necessity of 

Phase II excavation will be evaluated based on the results of Phase I 

data recovery. Phase II will be inplemented if Phase I analysis 

determines that buried features and/or buried stratified cultural 

deposits exist beneath the surface of the archaeological sites. 
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3.13 Socioeconomics 

This section evaluates the beneficial and adverse effects of the 

proposed Molycorp tailings disposal facility. The project-generated 

inpacts are related to the present overall economic picture of the area, 

including the current high level of imenployment in Taos Coimty (25 

percent), the related low level of tax revenues to support local 

government jurisdictions, and low levels of personal incomes associated 

with low paying enployment. 

Population in Taos County is not expected to increase due to tiie 

proposed project. The projected construction workforce for the tailings 

dam site is approxiniately 30 workers. The construction schedule is 

dependent on inproved conditions in the mol^xienum market. Initial 

construction activity would require 18 months to conplete. It is 

anticipated that the workforce would be conprised of some of the 15 

current Molycorp enployees. The remaining workforce would be made up of 

local labor including some persons enployed in the mining sector prior 

to its slowdown in 1986. The operations of the tailings dam would 

require approximately 30 workers. 

3.13.1 Economy and Enployment 

The direct economic effects of the constmction of the tailings dam 

would be minimal. The 30 jobs associated with construction would reduce 

imenployment in Taos County by less than 1 percent. The tailings dam 

construction would extend the potential life of mining sector jobs; 

however, the economic conditions of the mining sector would have to 

inprove and activate the potential for extended job life. 

3.13.2 Public Fiscal Conditions 

The capital expenditures for the proposed tailings dam are 

estimated at $8.3 million over a 36-month period. During the 18-month 

actual construction period, $7.3 million would be expended of which 

approxiniately $1.6 million would be payroll. The construction would 

contribute to the net revenue of Taos Coimty and the Questa School 

District in the form of gross receipts taxes and personal property 

taxes. Gross receipts taxes are paid on labor and equipment during the 
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construction period. Personal property taxes are paid on equipment 

owned and operated by Molycorp during tailings disposal operations. 

County-wide assessed valuation would increase. The tailings dam 

construction would have little effect on local govemment expenditures 

and, consequently, would result in a net fiscal benefit to the coimty. 

No new residential or commercial development is anticipated due to 

dam construction, however, the increase in payroll during construction 

would contribute to increased sales tax receipts within the towns of 

Taos and Questa. 

3.13.3 Housing and Public Services 

Adequate housing and public services and facilities exist 

throughout the region. No inpacts from tailings dam construction are 

anticipated for schools, police, fire protection, social services, water 

and sewer systems, or other public services. 

3.14 HealtJi Risk Assessment 

An initial health risk assessment was conpleted to address the 

potential health effects associated with exposure to windblown tailings 

dust from the Molycorp tailings facility on area residents and Questa 

High School students and faculty. This assessment focuses on the 

respirable-sized fractions of the tailings dust, v^ich represents 

particulate matter less than 10 microns nominal diameter and is 

designated PM-10 (see also Section 3.2, Air Quality, for further 

discussion of the PM-10 standard). The federal PM-10 standard is 150 

tig/nl? (24-hour averaging time). 

This conservative assessment is based on the predicted maximum air 

quality inpact levels shown in Table 3-2 for the PM-10 material of 

60 //g/n̂  (24-hour averaging time). This was the maximum concentration 

predicted to occur at the Molycorp property boundary surrounding the 

proposed tailings facility. The predicted PM-10 concentrations tJiat 

would occur at Questa High School and the Town of Questa were 3 and 8 

//g/m', respectively (Table 3-3). The 60 //g/m' level is 20 and 7.5 times 

the exposure levels predicted at these two receptors. The purpose of 

using the worst-case exposure level was to provide an additional margin 

of safety in the analysis. 
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The Threshold Limit Values (TLVs), vdiich regulate occupational 

exposures, provide the basis of this risk assessment. The Occupational 

Health and Safety Administration (OSHA) has determined that TLVs are 

effective in protecting workers. OSHA's TLV protective criterium is to 

protect workers who are exposed to the TLV concentration 8 hours each 

day, for 5 days each week over a working life time (45 years). In order 

to account for differences between the general population and the work 

force, and for tiie potentially continuous exposure (24 hours/day), a 

thousand-fold safety margin was incorporated into the standard. 

A second consideration in this risk assessment was a conparison of 

the chemical conposition of the Molycorp tailings dust with the chenucal 

conposition of average soils present in the westem united States. The 

data for this conparison are presented in Table 3-10. Only three 

chemicals that are associated with potential health effects (lead, 

molybdenum, and selenium) are present at higher concentrations in the 

tailings dust as conpared to "average" soils. The other potentially 

harmful metals are not present at significant concentrations conpared to 

average soils. 

The maximum potential human exposure concentrations for areas 

immediately adjacent to the tailings facility are given in Table 3-11. 

It is inportant to recall that tiiese concentrations are 20 and 7.5 times 

higher than the highest exposures that would be expected at Questa High 

School or the Town of Questa. The first column in Table 3-11 gives the 

concentration of specific metals in the tailings dust; the second column 

gives the maximum concentration in the air of each metal (e.g., the 

maximum exposure to mol^xlenum would be 0.08 //g/n'). The OSHA TLV 

divided by 1,000, in the third column, shows that an acceptable "no 

effects" level for mol^Ddenum as defined earlier would be 5.0 /i/g/m' of 

air. The last column gives the maximum exposure level as a percent of 

the TLV/1,000 for each specific chemical. In tiie case of molybdenum, 

the maximum exposure level from the tailings dust is only 1.6 percent of 

the TLV/1000. The same type of conparison can be made for any of the 

tailings dust constituents. 

It is concluded from tiie risk assessment that the chemical 

constituents in the Molycorp tailings dust as listed in Table 3-10 are 

not present in high enough concentrations to pose a health threat to 
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TABLE 3-10 

COMPARATIVE TRACE METAL CONCENTRATIONS 

(IN PARTS PER HILLIOf) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Manganese (Mn) 

Molybdenum (Mo) 

Nickel (Ni) 

Selenium (Se) 

Silver (Ag) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Molycorp 
Tailings 

>10,000 

2,7 

740 

0,3 

87 

8.9 

94 

>10,000 

180 

490 

130 

5.6 

4.7 

5.5 

2.3 

50 

98 

Soils of Westem united States* 
Normal Range 

Mean Mean ± 1 SD^ 

58,000 

5.5 

580 

0.2 

41 

7.1 

21 

21,000 

17 

380 

0.85 

15 

0.23 

0.2 

2.5 

70 

55 

29,000-116,000 

2.8-10.9 

337-998 

0.1-0.5 

19-90 

3.6-14.0 

10-43 

10,800-41,000 

9-31 

192-752 

0.39-1.85 

7-32 

0.09-0.56 

0.1-0.5 

1.7-3.6 

36-136 

31-98 

*Data from Shacklette, H. T., and Boemgen, J. G. 1984. Element 
Concentrations and Other Surficial Materials of the Coterminous United 
States. U.S. Geological Survey Professional Paper 1270. 105 pp. The 
means and standard deviations are geometric to accoimt for log nonnal 
distributions. 

^SD = Standard Deviation 
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TABLE 3-11 

MAXIMUM POTENTIAL HUMAN EXPOSURE AT TAILINGS DISPOSAL FACILITY 

Element 

Arsenic 

Cadmium 

Chromium 

Cobalt 

Lead 

Molybdenum 

Selenium 

Uranium 

Vanadium 

Cyanide 

Silver 

Concentration 
in Dry 

Tailings (ppm) 

2.7 

0.3 

87 

8,9 

180 

130 

4.7 

2.3 

50 

0.4 

5.5 

Concentration (//g/tf ) 
Maximum 

Concentration 
in Air 

PM-10 24-hr* 

0.0002 

0,00002 

0.005 

0.0005 

0.01 

0,08 

0,0003 

0,0001 

0.003 

0.00002 

0.0003 

Occupational 
TLV/1,000^ 

0,2 

0,05 

0.05 

0,1 

0.15 

5.0 

0.2 

0.2 

0.05 

5.0 

0.1 

Maximum 
Exposure as a 
% of TLV/1,000 

1.00 

0.40 

10.00 

0,50 

6,67 

1.60 

0.15 

0.10 

6.00 

0.0004 

0.30 

* Table 3-2 shows tiiat the maximum 24-hr PM-10 tailings contribution would 
be 60 pg/v^ . The maximum concentration in this column was calculated 
assuming the air contained 60 //g/m' of less than 10-micron tailings dust. 

^The TLV divided by 1,000 is assumed to represent a conservative 
environmental exposure level for general populations. 
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humans at sensitive locations near the Guadalupe Mountain tailings 

facility. This conclusion is based on a conparison of tiie relative 

concentrations of trace metals in the tailings and typical western 

united States soils and OSHA's TLVs in conjunction witii a 1000-fold 

safety factor. In addition, the worst-case exposure level was used in 

all calculations ratiier than the significantly lower exposures expected 

at "sensitive" locations. 

3.15 Required Mitigation and Monitoring Measures 

As a result of the inpact analysis presented above, tiie following 

mitigation measures have been developed. These mitigation measures will 

be specific requirements of Molycorp as part of their Plan of 

Operations. Inplementation of these mitigation measures will not 

conpletely eliminate all potential inpacts. This will result in 

unavoidable adverse inpacts that are discussed in Section 3.17. 

Monitoring measures that would be required as part of permit conpliance 

are also provided below. 

Air Quality 

Predicted TSP exceedances would be nutigated by use of a 
chemical surfactant or bonding agent applied to areas of dried 
tailings to reduce wind blown dust. Molycorp has specified 
the use of a surfactant in their Plan of Operations, however 
this mitigation measure requires tiiat the surfactant be 
applied at frequent intervals to eliminate or minimize 
exceedances to the New Mexico state air quality standards. 

Water Resources 

Requirements for protection of surface waters discharged by 
the project will be met as provisions of the U.S. 
Environmental Protection Agency's NPDES permit. 

Groimdwater would be protected by construction and operation 
design considerations incorporated into the Plan of Operations 
(see Chapter 1). New Mexico Environmental Inprovements 
Division (EID) must review and approve Molycorp's Groimdwater 
Discharge Plan and would specify any necessary changes in 
construction or operation design. 

Final Engineering 

Molycorp must submit detailed engineering design to the New 
Mexico State Engineer for approval prior to construction of 
the tailings inpoundment and associated facilities (pipeline. 
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decant channel, etc.). In addition BLM will also require 
review and approval of final detailed engineering as a 
stipulation to approval of the Plan of Operations. 

Vegetation 

Wildlife 

Reclamation of tiie tailings area at facility closure will 
require capping with topsoil and planting witii an appropriate 
seed mixture. Molycorp has committed to a minimum of 1 foot 
of topsoil for capping. This mitigation measure requires that 
Molycorp develop a revegetation plan prior to closure and cap 
tailings witii sufficient topsoil so that revegetation with 
selected native plant species meets criteria for species 
conposition and cover conparable to native vegetation in tiie 
area. 

In addition, Molycorp's final revegetation plan would require 
that sufficient topsoil be used and adequate testing be 
performed to ensure that there would be no detrimental uptake 
of potentially toxic material through the food chain. 

BLM will require a performance bond to ensure conpliance with 
reclamation and otiier mitigation measures. The specific 
bonding requirements will be determined prior to approval of 
the Plan of Operations. 

The inverted umbrella wildlife watering device currently 
located on the project site will be dismantled, removed, and 
reinstalled by Molycorp. The new location will be selected by 
BLM and will be determined based upon proximity and need. 

Visual Resources 

In order to reduce visual inpacts and preserve habitat 
privacy, any imnecessary removal of trees or vegetation, or 
removal of constmction material will not be allowed on the 
west side of Guadalupe Mountain. 

Visual inpacts of the two rock-filled dams will be partially 
mitigated by seeding with native grasses and rapidly growing 
shrubs and forbs on the dam faces. Seeding with an approved 
mix will occur immediately following each dam lift stage. The 
purpose of the revegetation will be to minimize color and 
texture contrast with adjacent naturally wooded slopes. Trees 
and deep rooted plants will not be permitted for dam safety 
reasons but some shrub species (e.g., four-wing, rabbitbrush) 
would probably be acceptable (Ferns 1988). The seed mix will 
be approved by the BLM for color blending and the State 
Engineer's office for safety considerations. Molycorp will 
ensure that the revegetation effort is successfully 
established. 
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Noise 

Cultural 

Land Use 

Any man-made structures will be mitigated in accordance witii 
Class II visual resource management guidelines, v^ich require 
that any change in the basic elements (form,line, color, and 
texture) caused by a proposed activity will not be evident in 
the characteristic landscape. Contrasts may be seen, but will 
not attract attention. Earth-tone colors will be used in all 
necessary painting of structures, and placement will follow 
tiie natural contour of the terrain. 

In order to mitigate potential excessive noise that would 
inpact visitors at the recreation area, a cooperative effort 
between the BLM and Molycorp will be in effect. Effort will 
be made to reduce, as much as possible, the noise levels at 
the recreation area to a recommended level of 50 decibels, and 
maintain the natural sounds of the wild river. This level 
will be monitored and maintained from the Chiflo canpgroimd. 
Specific mitigation measures to be used include the following: 

All blasting and construction work at the site from May 
through October, will be done during weekday periods 
between the hours of 8 a.m. and 6 p.m. 

During the fall and winter months, blasting will be done 
between 12 noon and 6 p.m. to avoid the sharp noise 
levels caused by air inversions over Guadalupe Moimtain. 

To reduce road surface wear and vehicle noise on the road 
to the recreation area (west side of Guadalupe Mountain), 
all access for construction vehicles to the new tailings 
disposal site will be limited to the east side of 
Guadalupe Mountain. 

Vegetation disturbance between the west dam face and the 
recreation area will be minimized to maintain noise 
absorption between the source and tiie listeners. 

A cultural resources mitigation inplementation plan for the 
Guadalupe Mountain site has been developed by the BLM and New 
Mexico State Historic Preservation Office. This plan is 
attached to the Draft EIS as ̂ pendix E. The objectives of 
the plan include site boimdary definition, surface collection, 
subsurface examination, and analysis of collected materials. 

Prior to site clearing, BLM will conduct timber or firewood 
sales to allow salvage of commercial wood products. During 
clearing Molycorp will cut and stack firewood-sized wood 
wastes and make that material available to the public. 
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3.16 Iftiavoidable Adverse Impacts 

Following inplementation of the mitigation measures described in 

Section 3.15, the following unavoidable adverse inpacts associated with 

the construction, operation, and abandonment of the proposed project 

would remain. The inpacts are considered significant in that they 

result in exceedances of established standards. 

Air Quality 

During periods of high winds, tiiere is a potential for 

concentrations of TSP to infrequently exceed State of New Mexico 

short-term standards in the immediate vicinity of the tailings pond when 

dry. These inpacts would be considered a nuisance rather than a public 

health hazard. 

visual Resources 

Significant adverse visual effects from the proposed project would 

not be conpletely mitigable because of engineering safety prohibitions 

against tree planting on the dam faces and because the time period 

between construction of tiie series of dam lifts would not be sufficient 

to allow plant materials to mature. 

3.17 Irreversible and Irretrievable Commitment of Resources 

Construction and operation of Molycorp's proposed Guadalupe 

Moimtain Tailings Facility project would result in the irreversible and 

irretrievable commitment of certain resources. An irreversible 

commitment of a resource is one that cannot be changed once it occurs; 

an irretrievable commitment means that the resource cannot be recovered 

or reused. 

Topography/Geology 

The changes in landforms due to the creation of the tailings dams 

and buildup of the tailings would be irreversible. While reconstruction 

of previous landforms is technically possible, such a measure would be 

economically unfeasible. 
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Soils 

Approxiniately 717 acres of soils would be covered by tiie tailings 

facility. This soil would be irretrievably lost. 

Vegetation 

Productivity of the area covered by the tailings facility would be 

irreversibly lost for the life of the project. Approximately 325,000 

board feet of timber and 2,886 cords of wood would be removed from the 

project area, but would be sold or made available to the public as fire 

wood. 

Visual Resources 

The proposed changes in land forms that would result from the dams 

and tailings pond would cause changes that would be economically 

unreasonable to reverse. These facilities would irreversibly change the 

visual character of the landscape. 

Cultural Resources 

Construction of the proposed project may result in tiie excavation 

or burial of cultural resources. The loss of integrity of the sites 

would be an irreversible and irretrievable commitment of resources. 

3.18 Long-Term Versus Short-Term Uses of the Environment 

Short-term is defined as the life span of the proposed project, 

plus one-year of final reclamation; this would equal approximately 

41 years. Long-term is defined as the future after final reclamation. 

Air Quality 

The proposed project would involve short-term increases in total 

suspended particulate (TSP) levels in the region during operation of the 

project. Project emissions would not violate federal air quality 

(PM-10) regulations or standards. Exceedances of State TSP standards 

may occur infrequently. In the long-term, after closure, emissions due 

to the proposed project would cease and there would be no long-term 

effect on air quality. 
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Topography/Geology 

The construction and operation of the tailings facility would 

permanently (long-term) alter the topography. 

Water Resources 

No significant short or long-term inpacts to water resources are 

anticipated. Seepage of tailings liquid out of the tailings pond would 

occur, but available data and detailed inpact analysis indicate that 

water quality of the groimdwater and local surface water would not be 

significantly affected. 

Soils 

Soils that would be buried under the tailings facility would be 

lost over the long term; however, adequate soil resources are available 

elsev^ere for use in reclamation. No significant short or long-term 

inpacts to soil resources have been identified. 

Vegetation 

Vegetation production would be lost during the short-term on 825 

acres and woodland would be harvested for timber. Assuming successful 

reclamation, no long-term inpacts to vegetation resources have been 

identified. 

Wildlife 

Project-related inpacts to vegetation and wildlife habitat would 

result in a short-term reduction in wildlife locally. Assuming 

successful reclamation, there would be no long-term effect on the 

productivity of wildlife resources. Wildlife species of concern or 

cmcial habitats would not be adversely affected. 

Land Use 

Tenporary loss of forage and change in grazing patterns could alter 

BLM grazing allotment plauns. Long-term productivity would not be 

inpaired. Removal of timber would be a short-term inpact. Following 

abandonment and reseeding productivity would eventually be restored. 
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Recreation 

During the short and long term, tiiere would be a reduction in 

recreational access to the Guadalupe Moimtain saddle area. 

Visual Resources 

Significant inpacts to visual resources would result for both the 

short term and the long term as a result of the tailings facility dams. 

Noise 

The proposed project would result in short-term noise inpacts 

during construction. No long-term noise inpacts would occur. 

Cultural Resources 

Additional information gained during project surveys for cultural 

resources sites would add to knowledge of the area's history. 

Disturbance of cultural resource sites would result in a loss of site 

integrity. 

Socioeconomics 

Short-term (beneficial), socioeconomic inpacts would result from 

the proposed project. No long-term inpacts are anticipated. 
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4.0 CONSULTATION AND COORDINATION 

4.1 Scoping Process 

A public scoping document for tiie Guadalupe Moimtain Tailings 

Facility EIS was prepared by the BLM in July 1986. The scoping document 

provided a brief description of the project, a summary of the scoping 

process, a preliminary identification of the issues, and a form that 

could be used for submittal of written comments. The scoping document 

was mailed out to approxiniately 65 interested individuals, groups, and 

agencies, and was also distributed to attendees at the public scoping 

meetings. It was requested in the scoping document that all written and 

verbal comments on the scope of the environmental analyses for the 

project be received by August 22, 1986. 

Public scoping meetings were held at the following locations: 

• Taos - Kachina Lodge, July 22, 1986 
1:00 to 3:00 p.m. - 32 attendees 
7:00 to 9:00 p.m. - 53 attendees 

• Questa - Municipal Building, July 23, 1986 
1:00 to 3:00 p.m. - 52 attendees 
7:00 to 9:00 p.m. - 43 attendees 

Representatives from the BLM, Molycorp, Unocal, and ERT were present at 

each of tiie scoping meetings. A total of 180 persons attended the four 

sessions of the scoping meetings. The BLM received 130 copies of a form 

letter in support of Molycorp's project. Subsequent to the meetings, 23 

written comments were submitted to the BLM. Thirteen of the written 

comments were from private individuals; the following agencies and 

groups also provided written comments: 

• State of New Mexico 
- Environmental Inprovement Division 

Department of Game and Fish 
Energy and Minerals Department 

New Mexico Institute of Mining and Technology 
Town of Taos 
Taos County Commission 
Taos County Chamber of Commerce 
Village of Questa 
Kit Carson Electric Cooperative, Inc. 
Questa Health Center, Presbyterian Medical Services 
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The concems and issues that were presented verbally at the scoping 

meetings or received in the written comments were assigned, as 

appropriate, to one of the following four categories: 

1, Items to be addressed in the EIS; 

2, Items that are determined to be outside tiie scope of the EIS; 

3, General comments that will be considered in preparation of the 
EIS; and 

4, Comments that will be addressed in a public infomiation 
document to be prepared by the BLM. 

in IDecember 1986, the BLM distributed a public infonnation document 

to approximately 225 interested persons. The public infomiation 

document included a detailed summary of scoping results, BLM responses 

to selected comments received during scoping, and the BLM Field 

Solicitor's opinion on concems regarding future patenting of the 

Guadalupe site. These items are attached as ^pendix A to the Draft 

EIS. Correspondence for both Section 7 (U.S.D.I. FWS) and Section 106 

(Cultural Resources) consultation are provided in Appendices C and D, 

respectively. 

4.2 Interested Agencies, Groups, and Businesses 

The following agencies, groups, and businesses have provided input 

and/or will receive copies of the Draft EIS. 

Federal Agencies 

Department of the Interior 
Bureau of Land Management 
Fish and Wildlife Service 

State Agencies 

New Mexico Enployment Security Department 
New Mexico Environmental Inprovement Division 

Groundwater Section 
New Mexico Game and Fish Department 
New Mexico Health & Environment Department 
New Mexico State Department of Economic Development and Tourism 
New Mexico State Department of Finance and Administration 

Local Government Division 
New Mexico State Department of Taxation and Revenue 
University of New Mexico, Bureau of Business and Economic Research 
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County Agencies 

Taos Coimty Assessor's Office 
Taos Coimty Department of Economic Development 
Taos Coimty Finance Director's Office 
Taos Coimty Housing Authority 
Taos Coimty Human Services Department 
Taos Coimty Planning Department 
Taos County Sheriff Department 

Local Agencies 

Questa School District 
Town of Taos Police Department 
Village of Questa 

Mayor of Questa 
Public Administrator's Office 
Utilities Director's Office 

Other 

CDK Contracting 
Pioneer Real Estate 
Rael Realty 
Sierra Club 
Taos Property Management 
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5.0 LIST OF PREPARERS FOR THE MOLYCORP TAILINGS DISPOSAL FACILITY EIS 

Name Education/Expe rience EIS Responsibility 

Bureau of Land Management 

Kent Hamilton 
Albuquerque District Office 

B.S. Agricultural Economics 
27 Years Professional Experience 

BLM Team Leader 
Project Coordination 
Socio-Economi cs 

cn 
I 

Tim L. Sanders 
New Mexico State Office 

Dan Wood 
Taos Resource Area Office 

Scott F. Archer 
Colorado State Office 

Ben Kuykendall 
Taos Resource Area Office 

Tom Mottl 
Taos Resource Area Office 

Charles Pettee 
New Mexico State Office 

B.S. Wildlife Biology 
M.S. Agricultural Economics 
9 Years Professional Experience 

B.S. Forestry 
15 Years Professional Experience 

B.S. Chemistry and Environmental 
Science 

11 Years Professional Experience 

B.S. Wildlife/Fisheries Biology 
14 Years Professional Experience 

B.A. Chemistry 
M.S. Watershed Science 
11 Years Professional Experience 

B.S. Aeronautical Engineering 
M.S. Watershed Science 
12 Years Professional Experience 

Interdisciplinary Review Team 
State Office Coordination 

Interdisciplinary Review Team 
Taos Resource Area Coordination 

Interdisciplinary Review Team 
Air (2uality 

Interdisciplinary Review Team 
Wildlife 

Interdisciplinary Review Team 
Recreation, VRM and Hydrology 

Interdisciplinary Review Team 
Groundwater 



LIST OF PREPARERS (CGNTINUED) 

Name Education/Experience EIS Responsibility 

Paul Williams 
Taos Resource Area Office 

Gary Wood 
Albuquerque District Office 

Joe Mirabal 
Taos Resource Area Office 

Alan Hoffmeister 
Albuquerque District Office 

B.A. Psychology 
M.A, Anthropology 
7 Years Professional Experience 

B.S. Range Science 
16 Years Professional Experience 

B.S. Geology 
9 Years Professional Experience 

B.S. Forest Science 
12 Years Professional Experience 

Interdisciplinary Review Team 
Cultural 

Interdisciplinary Review Team 
Vegetation and Soil 

Interdisciplinary Review Team 
Geology 

Interdisciplinary Review Team 
Public Participation 

I 
to 

ERT 

Robert Sanz 
Project Manager 

B.S. Zoology 
15 Years Professional Experience 

EIS Manager; Coordination, 
Planning, Quality Review, Agency 
Liaison 

Sophie Sawyer 
Assistant Project Manager 
and Technical Editor 

Jennifer Kathol 
Technical Specialist 

M.Ed. Science Education 
B.A. Biology 
10 Years Professional Experience 

B.S. Natural Resource Economics 
11 Years Professional Experience 

EIS Preparation, Quality Review, 
Coordination of Technical 
Studies, Project Coordination, 
and Editing of EIS Sections 

Socioeconomi cs 



LIST OF PREPARERS (CONTINUED) 

Name Education/Experience EIS Responsibility 

cn 
CJ 

Bill Theisen 
Technical Specialist 

Bemhard E. Strom 
Technical Specialist 

Lori Langston 
Technical Specialist 

Philip Hackney 
Technical Specialist 

Christine Renda 
Technical Specialist 

D. Howard Gebhart 
Technical Specialist 

M.S. Recreation Resources 
B.S. Natural Resources 
6 Years Professional Experience 

M.C.R.P. City and Regional Planning 
B.S. Urban Planning 
16 Years Professional Experience 

B.S. Wildlife Ecology and Management 
4 Years Professional Experience 

M.S. Candidate Range Ecology 
B.S. Botany 
11 Years Professional Experience 

M.S. Hydrology 
B.S. Geology 
8 Years Professional Experience 

M.S. Meteorology 
B.S. Professional Meteorology 
10 Years Professional Experience 

Land Use/Recreation 

Visual/Noise 

Terrestrial and Aquatic Wildlife 

Soils, Vegetation, and Geology 

Hydrology 

Air Quality 
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GLOSSARY 

Alluvium - An unconsolidated terrestrial sediment conposed of sorted or 
unsorted sand, gravel, and clay that had been deposited by water. 

Andesite - Very finely crystalline extrusive rock of volcanic origin. 

Animal unit Month - The amoimt of forage required by a cow and a calf for 
1 month. This unit is used to calculate carrying capacity and serves 
as a basis for grazing fees. 

Anisotropic - Showing different properties as to velocity of light 
transmission, conductivity of heat or electricity, conpressibility, 
etc, in different directions. 

Aquitard - The less permeable beds in a stratigraphic sequence. 

Arroyo - A water-carved gully or channel. 

Basalts - Fine-grained, dark, molten rock conposed largely of plagioclase 
feldspar and pyroxene. 

Benthic - Bottom dwelling 

Calcareous - Resembling, containing, or conposed of calcium carbonate. 

Carrying capacity - The number of individual organisms the resources of a 
given area can support, usually through the most unfavorable period 
of the year. 

Dacites - Very fine crystalline or glassy rock of volcanic origin. 

Decant - To draw off a liquid without disturbing the underlying sediment 
or precipitate, or the lower liquid layers. 

Deionization - Removal of ions from solution by a chemical means. 

Eolian - Pertaining to or deposited by wind. 

Eyrie - The nest of a bird on a cliff or moimtain top. 

Hydraulic conductivity - The rate of water flow in gallons per day tiirough 
a cross section of 1 square foot under a unit hydraulic gradient, at 
the prevailing tenperature or at 60''F (16''C). 

Inclusion - A portion of older rock enclosed in igneous rock. 

Lithology - The systematic description of rocks, in terms of mineral 
conposition and texture. 

Loam - Soil mixture of sand, silt, clay, and humus. 

Olivine - A greenish mineral that is a complex silicate of magnesium emd 
iron. 

G-1 



Overburden - Material of any nature that overlies a mineral deposit or 
coal seam. 

Perennial - Present at all seasons of the year; continuing to live from 
year to year. 

Permeability - The ability of a formation to transmit groundwater or other 
fluids through pores and cracks. 

Permeable - Having pores or small openings that pennit liquids or gases to 
seep through. 

Rhyodacite - A group of extmsive porphyritic igneous rocks containing a 
fine-grained to glassy groimdmass conposed of alkali feldspar and 
silica minerals. Also known as quartz lattice. 

Spoil - The overburden or non ore-bearing material from a mine. 

Tailings - The refuse material resulting from processing groimd ore. 

Tectonic - Pertaining to regional structural and deformational features of 
the earth's crust. 
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LIST OF ACRONYMS 

ACEC - Area of Critical Environmental Concem 

AUM - Animal Unit Month 

BLM - Bureau of Land Management 

cfs - cubic feet per second 

dBA - decibels, A-weighted 

EA - Environmental Assessment 

EIS - Environmental Inpact Statement 

EPA - Environmental Protection Agency 

ISC - Industrial Source Conplex 

KOP - Key Observation Point 

pg - micrograms 

MSHA - Mine Safety and Health Administration 

NEPA - National Environmental Policy Act 

NMEID - New Mexico Environmental Inprovement Division 

NPDES - National Pollution Discharge Elimination System 

OSHA - Occupational Health and Safety Administration 

PM - particulate matter 

PPM - parts per million 

PSD - Prevention of Significant Deterioration 

Q/s - Specific capacity 

RCRA - Resource Conservation and Recovery Act 

RMP - Resource Management Plan 

SCS - Soil Conservation Service 

SHPO - State Historic Preservation Office 

SMA - Special Management Area 

SR - State Route 

T - transmissivity 

TDS - total dissolved solid 

TLV - threshold limit value 

TPD - tons per day 

TPVF - Taos Plateau Volcanic Field 

TSP - total suspended particulate 

USDA - U.S. Department of Agriculture 
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USDI - U.S. Department of the Interior 

USGS - U.S. Geological Survey 

VRM - Visual Resource Management 
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I.\ REPLY R E H 

United States Department of the Interior ^̂ °̂  ^̂ "̂"̂  
BUREAU OF LAND MANAGEMENT 

ALBUQUERQUE DISTRICT OFFICE 
43S Montano N.E. 

Albuquerque, New Mexico 87107 

DEC 0 51986 

Dear Reader: 

This Is the first of several public information documents planned to keep 
concemed parties Informed regarding the Bureau of Land Management's efforts 
to analyze the impacts for Molycorp's proposed teilllng disposal facility on 
Guadalupe Mountain located northeast of Questa, New Mexico. Molycorp, Inc. 
has filed a Plan of Operation to develop a molybdenum tailings disposal 
facility located on its 266 mill site.claims. The BLM is currently preparing 
an Environmental Impact Statement (EIS) through the services of ERT, a 
Resource Engineering Company, This first Information document will contain 
information on various aspects of the EIS, including: 

-A scoping summary document, 

-BLM's response to several questions raised during the public meetings, 

-Discussions on where we are now and planned actions regarding this EIS, or 

-Discussion on an extension of the EIS schedule. 

All comments, thoughts and concenis received at the July, 1986, public 
meetings and during the written comment period were forwarded to ERT, the EIS 
contractor, ERT has prepared a scoping summary document which incorporates 
the verbal and written public scoping comments. The scoping summary document 
is attached (Enclosure 1). The public comments contained In the scoping 
summary document have been assigned to one of the following four categories: 

1. Items to be addressed in the EIS; 

2. Items that are determined to be outside the scope of the EIS; 

3. General comments that will be considered in preparation of the EIS; or 

4. Comments that will be addressed in a public information docvmient to be 
prepared by the BLM. 

Category four contains unanswered questions raised during the public 
meetings. Our responses to these questions are attached (Enclosure 2). 

Also during the public meetings, a concem was expressed regarding BLM's 
enforcement authority and responsibilities after Plan of Operation approval, 
and subsequent patenting of the tailing disposal site. In response to this 



question, we requested a Department of Interior Solicitor's Opinion. Our 
request and the Solicitor's Opinion are attached (Enclosure 3). 

Following public scoping, the scoping comments were also analyzed to determine 
whether any new issues or concems were raised which should be included in the 
EIS. Health risks associated with inhalable silica and fugitive dust is a 
public concem which was not previously considered for inclusion in the EIS. 
Analysis of this issue in the EIS is currently being considered. We will 
inform you of our decision in the iiext public Information document. 

Also following public scoping, the data to be used in the EIS analysis was 
compiled for review. Concems regarding the data for three of the EIS issues 
have surfaced as a result of the data reviews. The available meteorological 
data for the air quality issue has been determined to be inadequate to 
quantitatively assess impacts in the EIS. Additional meteorological data is 
currently being collected from Guadalupe Mountain to provide additional data 
for the EIS analysis. Meteorological data collection will continue through 
April, 1987, An error in the calculation of the data to be used for the 
groundwater analysis was detected during the review. As result of the error, 
the Independent contractor who prepared the ground water report will prepare 
an amendment to the Initial report. The amended report will be reviewed for 
adequacy and inclusion in the EIS analysis. In addition, the available 
socio-economic data is currently being considered for revision. The decision 
on the revision of the socio-economic data, and an update on the groundwater 
data analysis will be presented in a future public information document. 

To allow for the collection of the additional meteorological data and other 
data needs, the publication of the Draft EIS will be delayed for six to eight 
months. A BLM-Molycorp-ERT meeting is planned in the near future, to discuss 
the air quality, groundwater and socio-economic data, to decide whether 
additional data should be collected to analyze the health risk associated with 
fugitive dust and inhalable silica, and to discuss the revision of the time 
schedule for preparation of the EIS, Following the meeting, another public 
information document will be prepared and sent out to complete discussions 
initiated in this document. 

Additional update documents will be prepared as needed to keep everyone 
informed with progress in the EIS preparation. If you would like to continue 
to receive the public informatic:-. documents and EIS's, when published, please 
complete the attached form and retum it to this office. 

If you have any questions regarding these matters, contact Gene latum of my 
staff at the above address or telephone (505) 761-4504. 

Sincerely, 

T.. Paul Annlesate ' L. Paul Applegate 
District Manager 

Enclosures (3) 



SCOPING SUMMARY FOR THE MOLYCORP 

TAILINGS DISPOSAL EIS 

A scoping document was prepared by ERT in July and submitted to 

Gene Tatum, BLM, Albuquerque for approval. The scoping document 

provided a brief description of the project, a sununary of the scoping 

process, a preliminary identification of the issues, and a form that 

could be used for submittal of written conunents. The scoping document 

was mailed out to approximately 65 interested individuals, groups, and 

agencies, and was also distributed to attendees at the public scoping 

meetings. It was requested in the scoping document that all written and 

verbal comments on the scope of the environmental analyses for the 

project be received by August 22, 1986. 

Public scoping meetings were held at the following locations: 

• Taos - Kachina Lodge, July 22, 1986 
1:00 to 3:00 p.m. - 32 attendees 
7:00 to 9:00 p.m. - 53 attendees 

• Questa - Municipal Building, July 23, 1986 
1:00 to 3:00 p.m. - 52 attendees 
7:00 to 9:00 p.m. - 43 attendees 

Representatives from the BLM, Molycorp, Unocal, and ERT were present at 

each of the scoping meetings. A total of 180 persons attended the 

four sessions of the scoping meetings. The BLM received 130 copies of a 

form letter in support of Molycorp's project. Subsequent to the 

meetings, 23 written comments were submitted to the BLM. Thirteen of 

the written comments were from private individuals; the following 

agencies and groups also provided written comments: 

• State of New Mexico 
- Environmental Improvement Division 
- Department of Game and Fish 
- Energy and Minerals Department 
New Mexico Institute of Mining and Technology 
Town of Taos 
Taos County Commission 
Taos County Chamber of Commerce 
Village of Questa 
Kit Carson Electric Cooperative, Inc. 
Questa Health Center, Presbyterian Medical Services 



The concerns and issues that were presented verbally at the scoping 

meetings or received in the written conunents are summarized below. The 

comments have been assigned, as appropriate, to one of the following 

four categories: 

1. Items to be addressed in the EIS; 

2. Items that are determined to be outside the scope of the EIS; 

3. General conunents that will be considered in preparation of the 
EIS; and 

4. Comments that will be addressed in a public information 
document to be prepared by the BLM. 

The comments and concerns that will be addressed in the EIS 

include: 

The EIS should consider the direct and indirect impacts on 
employment opportunity and local economies if Molycorp must 
shutdown due to lack of storage area. (No Action 
Alternative.) 

The EIS should address cumulative impacts to air quality and 
water quality from Existing and proposed ponds. 

Further analysis should be conducted on the tailings to 
determine any health hazards resulting from fugitive dust. 

The EIS should address any health problems in the community 
that may be related to dust or associated with inhalable 
silica. 

The EIS should address any health, visual, or water quality 
effects from the windblown dust. 

The EIS should address the adequacy of Molycorp's proposed 
reclamation plan. 

The chemicals used in the processing of molybdenum ore should 
be identified in the EIS. 

The EIS should examine potential effects on domestic water 
wells. 

The EIS should address pollution of the Rio Grande River by 
seepage from the site. 

Will the new pipeline system have spill containment areas? a 
spill prevention program? 

How will seepage be prevented? Will seepage collection avoid 
percolation to the springs? Will bottom sealing be necessary 
to avoid seepage? 



• The EIS should provide a biological analysis regarding the 
dilution factors of process chemicals. 

• The EIS should address impacts to water quality and aquatic 
organisms within the hydrologic regime. 

• The EIS should describe the existing water quality in the area 
and address potential impacts to groundwater and surface water 
quality, as well as the springs. 

• The EIS should address potential changes in return flow to the 
Red River. 

• Concern about visual impact of the dams and possible effect of 
the visual impact on tourism. 

• The Wild and Scenic River and Rio Grande Gorge Recreation Area 
may be affected by the project and qualities may be lost that 
attract people to the area. 

t The EIS should address potential economic losses resulting 
from fewer visitors to the recreation area. 

• The EIS should address the definition of "unnecessary and 
undue degradation" as cited in the Wild and Scenic River Act. 
In light of these requirements, the EIS must quantify any 
degradation in order to protect and maintain the values of the 
Wild and Scenic River. 

• The EIS should analyze different options for establishing 
vegetation on the dam face during construction to minimize 
visual impacts (i.e., shallow rooted trees or seed the total 
built-up dam face initially). 

• Mitigation measures for wildlife concerns should include 
limited access to the site. 

• The EIS should address noise and visual impacts from the 
project. 

• The EIS should address the broader issues of BLM land 
management responsibilities (wildlife, water quality, air 
quality, visual resources, noise, etc.). 

The comments identified as being outside the scope of the EIS are 

presented below: 

• The positive and negative effects of the project on private 
land values should be addressed. 

• The EIS should address conditions at the existing tailings 
ponds, including dust control. 

• Molycorp should proceed with their state groundwater discharge 
plan application as the EIS is being prepared. 



The following general comments will be taken into consideration 

during preparation of the EIS: 

The EIS should not be totally dependent upon Molycorp's data. 

The amount of air quality monitoring data collected to date is 
insufficient for the EIS. 

Concern about the adequacy of air and water quality data 
collected during wet years. 

Concern that local "protectionists" will interfere with "best 
use of federal land" (mining purposes). 

Concern that the available groundwater data is inadequate for 
the EIS. 

Concern regarding Molycorp's past record of pipeline spills 
and further degradation to streams from future spills. 

Numerical standards must be set to define "unnecessary and 
undue degradation" since state or federal standards may not be 
stringent enough to protect the Wild and Scenic River. 

Concern that there is a lack of wildlife baseline data, 
especially site-specific, for the EIS. 

Mitigation for wildlife concerns should include incremental 
removal of vegetation during construction. 

BLM should act as quickly as possible in approving the 
project. 

The Village of Questa recommends relocating the site. 

A public information document will be prepared by the BLM to 

address the concerns and comments presented below: 

The EIS should provide a detailed analysis of alternative 
sites. 

Why should there be further development when the mine is 
scaling down? Provide a realistic estimate of the existing 
storage capacity. 

The monitoring and enforcement of mitigating measures should 
be addressed in the EIS. 

A time table for reclaiming Sections 35 and 36, and Molycorp's 
efforts to date should be provided. 



• The EIS should provide summaries of reports on geology and 
groundwater. 

• The EIS should examine the worst-case (seasonal) significant 
levels of toxic substances. 

• What control does BLM or other agencies have on the site if 
the land goes to patent? What happens to the control of 
mitigating measures if Molycorp sells to someone else before 
or after patent? 

• Will the bonding requirements consist of a reclamation bond or 
a certificate of financial responsibility? Please provide a 
comparative analysis of the two types of reclamation 
guarantees. 

t Does BLM have any statutory, regulatory, or legal authority to 
require reclamation once a patent is issued? 



RESPONSES TO PUBUC CONCERNS 

1. The EIS should provide a detailed analysis of alternative sites. 

Altemative site locations for the Guadalupe Site proposal will not be 

considered or analyzed in the EIS. Usually, altemative site locations to a 

given proposal are analyzed in the EIS process. However, under 43 CFR 

3809.2-l(d), the BLM can only analyze the. Impacts resulting from the proposed 

action as described in the Plan of Operations submitted by the company. The 

Plan of Operations for the Guadalupe Site, submitted by Molycorp, does contain 

an analysis of other site locations which were evaluated by the company. 

2. Why should there be further development when the mine is scaling down? 
Provide a realistic estimate of the existing storage capacity. 

Molycorp, Inc. fully expects to re-open, and expand, their existing operations 

as soon as the Molybdenum market allows for production at profitable levels. 

When this occurs, there is only limited storage capacity (4 to 6 years) 

available for Molycorp to use in their existing ponds. This factor, plus 

planned expansion, requires Molycorp to actively seek additional storage 

capacity in the form of a new tailings disposal facility. Given the length of 

time involved in securing this new site, in addition to initial construction 

requirements, the company is trying to acquire this site as early as possible 

in order to prudently plan for the future. 

3. The monitoring and enforcement of mitigating measures should be addressed 

in the EIS. v>- • 

Please refer to the attached (Enclosure 3) response by the Department of 

Interior's Field Solicitor to the.State Director, BLM, dated September 15, 

1986, for a response to this concem. 

Enclosure 2 -1 



4. A time table for reclaiming Sections 35 and 36, and Molycorp's efforts to 
date should be provided. 

Sections 35 and 36 of the existing tailing's facility and their schedule for 

reclamation are not within the scope of this EIS and will not be addressed. 

This is now private land belonging to Molycorp and any information pertaining 

to this concern should be directed to the company. 

5. The EIS should provide summaries of reports on geology and ground water. 

Reports on geology, hydrology or any other resource are part of the process 

records for the EIS and are available for review upon request. To avoid 

encyclopedic EIS's, which are expensive and cumbersome, these types of reports 

and information are not usually apart of the EIS itself. 

6. The EIS should examine the worst case (seasonal) significant levels of 
toxic substances. 

The EIS will discuss and present levels of any toxic substances found to be 

present in the tailings material. 

7. What control does BLM or other agencies have on the site if the land goes 
to patent? 

See response to No. 3 above. 

8. Will the bonding requirements consist of a reclamation bond or a 
certificate of responsibility? 

There are no bonding requirements that exist. See response to No. 3 above. 

9. Does BLM have any statutory, regulatory, or legal authority to require 
reclamation once a patent is issued? 

See response to No. 3 above. 

End. 2-2 
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Menorandun 

United States Department of the Interior 3309 (934) 

BUREAU OF LAND MANAGEMENT 
NEW MEXICO STATE OFFICE 

Post Office and Federal Building 
P.O. Box 1-U9 

^iMtt Fe. New .Mexico 87;04-|449 

AUG i 2 1986 

To: Field Solicitor, USDI, Santa Fe, New Mexico 

From: State Director, BLM, Santa Fe, NM 

Subject: Concerns Regarding Future Patenting of Molycorp's 
Proposed Tailing Disposal Facility on Guadalupe Mountain 

During the recent public scoping meetings for the EIS on Molycorp's 
proposed Molybdenum Tailings Disposal Facility, a great deal of public 
concern was expressed regarding BLM's enforcement authority on Molycorp's 
Plan of Operations, after its approval, and subsequent patenting of the 
tailing disposal site. Because of the sensitivity of this project, BLM 
shares many of the same concems expressed by the public regarding our 
role in enforcing the Plan of Operations. 

As you are aware, Molycorp, Inc., has claimed an area for tailings 
disposal on Guadalupe Mountain under the general mining laws. Molycorp 
prepared and submitted a Plan of Operations for this proposal to the 
BLM. The BLM subsequently prepared an Environmental Assessment on the 
proposal and determined that an EIS was needed to assess impacts and 
necessary mitigation to ensure the prevention of any unnecessary and 
undue degradation, prior to approval of the Plan of Operations. The 
existing Plan of Operations contains a description of the proposed 
project, mitigation measures, and eventual plans for reclamation. Upon 
completion of the EIS, a determination will be made to either approve, 
modify or deny the existing Plan of Operations. Upon approval of the 
Plan of Operations, Molycorp will begin construction of the tailings 
disposal facility on Guadalupe Mountain, which has an estimated life 
expectancy of 30 years. 

Wording in the 43 CFR 3809 regulations implies that failure by an 
operator to follow an approved Plan of Operations, including mitigation 
and reclamation, would result In the issuance of a Notice of 
NoncoGoliance by the BLM. The regulations regarding noncompliance do 
not, however, distinguish between patented and unpatented lands. 

In light of this direction, we are requesting an opinion on the following 
questions: 

1. Upon BLM approval of Molycorp's Plan of Operations, how soon can 
Molycorp apply for patent? Do the patent procedures require Molycorp to 
apply for each of the 266 millsite claims individually, as they are used, 
or can Molycorp apply for the entire 1320-acre site at one time? 

.1 -J 1 



2. What enforcement authority, if any, does the BLM have over the Plan 
of Operations, including mitigation and reclamation, after patent? If 
BLM does possess enforcement authority over the approved Plan of 
Operations, would this authority apply to future mine owners upon 
Molycorp's divestment of its interests? 

3. Finally, does the BLM have the authority to attach any covenants, 
reservations or reversionary clauses to the patent, in order to ensure 
full compliance with the Plan of Operations, including mitigation and 
reclamation? 

MONTE G. JORDAN 
ACTING 

Enclosure: 3-2 
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United States Department of the Interior 
^ . 

SEP 
OFHCE OF THE SOLICITOR 

Field Ofnce. Southwest Region 
P.O. Box 1042 

Santa Fe. New Mexico 87504-1042 

September 1 5 , 1986 

3809 (934) 

REFERENCE NO. 
BLM.SA.0153 

MEMORANDUM 

TO: State Director, Bureau of Land Management, Santa Fe, New Mexico 

FORM: Gayle E. Manges, Field Solicitor 
Southwest Region 

SUBJECT: Plan of Operatiois and Patenting of Molycorp's 
Proposed Tailing Disposal Facilty on Guadalupe Mountain 

As requested by menorandum dated August 12, 1986, concerns exist as to the 
enforceability of an approved Plan of (^rations filed ty Molycorp for 
associated millsite claims or locaticxis near (Xjesta cifter such date as a 
patent might issue for the mi lis! tes. 

The guestions and responses eure as follows: 

1. Upon BL/1 approval of Molycorp's Plan of Operations, how soon can Molycorp 
apply for patent? Do the patent procedures reguire Molycorp to apply for each 
of the 266 millsite claims individually, as they are used, or can Molycorp 
apply for the entire 1320-acre site at one time? 

I am unaware of any requirement for the need of approval by the Bureau of a 
Plan of Operaticxi prior to acceptance by the Bureau of an application for 
patent. The Plan of Operation is required under 43 CFR 3809.1-4(a) and (b) 
for operations on federal lemds as set forth therein. Ihe filing of a Plan 
of Operation by the claimant or locator is not a requiraient for the filing 
of a patent application by the proprietor of a mineral deposit. 

The statutes and regulations are silent as to the acreage and number of 
millsite claims for whidi applications for patent may be filed so long as 
no claim exceeds five acres. An owner of a patented lode may file for an 
associated millsite "if good faith is manifest in its xise or occupation in 
connection with the lode. . . ,•43 CFR 3864.1-l(b). There is no limitation 
ca: requiraient for total acreage, Utah Intemational, Inc., 36 IBLA 219 
(1980), nor that a peirticular disteuioe must exist between the millsite claims 
and the associated lode claims. See United States v. Parsons, 33 IBLA 326, 
327 (1978). There is a requirranent that the total acreage in the millsite or 
millsites must be reasonable for the mining and processing of minerals from 
the associated lode mining claim or claims. United States v. Swanson, 81 I.D. 
14 (1974), Suj^l. 34 IBLA 25 (1978), rev'd other grounds, Swanson v. Andrus, 
Civ. No. 78-4045 (D.Idaho June 3, 1982). 



2. What enforcement authority, if any, does the BLM have over the Plan of 
Operations, including mitigation and reclamation, after patent? If BLM does 
possess enforcement authority over the approved Plan of Operations, would this 
authority apply to future mine owners upon Molycorp's divestment of its 
interests? 

In ny opinion, after the millsite claims are patented the Bureau has no 
enforcennent authority over the Plan of Operations. The plan is required "to 
prevent unnecessary or undue degradation of Federal lands which may result 
from operations authorized by the mining laws." 43 CFR 380.9.0-1. "Federal 
lands" are lands subject to the mining laws including, but not limited to, 
public lands as defined in Section 103 of the Act of October 21, 1976, 43 
U.S.C. S 1702 and 43 CFR 3809.0-5(c). After patent, the former Federal lands 
are private or ncxi-Federal lands and no longer subject to 43 CFR Subpart 3809. 

3. Finally, does the BLM have the authority to attach any covenants, 
reservations or reversionary clauses to the patent, in order to ensure full 
conpliance with the Plan of Operations, including mitigation and reclamation? 

In Ity opinion, no authority exists to attach such covenants to the patent or 
include reservations or reversionary clauses in the patent as to mitigation 
and reclamations requirements. The mining laws, 30 U.S.C. SS 22 et seq., 
provide no authority for including such conditions or reservations in patents, 
and I am unaware of any federal statute or interpretations of existing mining 
law authorizing such inclusion. 
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TABLE B-1 

BENTHIC MACROINVERTEBRATES KNOWN TO OCCUR 

IN THE BIG ARSENIC SPRINGS 

Lepidoptera (aquatic moths) 
Paragyractus sp. 

Plecoptera (stonefly) 
*Hesperoperla padfica 

Ephemeroptera (mayfly) 
Baetis sp. 

Trichoptera (caddisflies) 

Hydropsyche sp. 
*Brachycentrus sp. 
*Micrasema sp. 
*Chimarra sp. 
*WonDaldia sp. 
Hydroptilidae A and B 
*Hydroptila sp. 
*Helicopsyche sp. 

Coleoptera (beetle) 
Elmidae 

Hemiptera (true bugs) 
Ambrysus mormon 
Veliidae 

Ostracoda (sea shrin^) 

Anqphipoda (scud/side swimmer) 
Gammarus sp. 

Diptera (True flies) 

Snisononicae 
Simuliidae 
Stratiomys sp. 
Odontontyia sp. 

Odonata (damselfly) 
Coenagrionidae 

Turbellaria (flat worms) 

Oligochaeta (round worms) 
Tubificidae 
Limibriculidae 

Nollusca (Snail) 
Physa sp. 

Source: BLM 1985. 

*Uncoiranon; all other taxa were common to abundant. 
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TABLE B-2 

Bird Species Recorded on the Guadalupe Mountain Study Area, 
August and September 1984 and April through June 1985 

Conmion Name 

Eared Grebe 
White-faced Ibis 
Canada Goose 
Green^wlnged Teal 
Mallard 
Blue-winged Teal 
Clnnafflon Teal 
Northern Shoveler 
Gadwall 
American Wigeon 
Redhead 
Ring-necked Duck 
Lesser Scaup 
Hooded Merganser 
Common Merganser 
Ruddy Duck 
Turkey Vulture 
Osprey 
Sharp-shinned Hawk 
Cooper's Hawk 
Northem Goshawk 
Red-tailed Hawk 
Golden Eagle 
American Kestrel 
Prairie Falcon 
American Coot 
Seml-palmated Sandpiper 
Kllldeer 
American Avocet 
Greater Yellowlegs 
Willet 
Spotted Sandpiper 
Marbled Godwlt 
Long-billed Dowltcher 
Common Snipe 
Wilson's Phalarope 
Ring-billed Gull 
Rock Dove 
Band-tailed Pigeon 
Mourning Dove 
Flammulated Owl 
Western Screech Owl 
Great Horned Owl 
Burrowing Owl 
Northern Saw-whet Owl 
Common Nlghthawk 
Common Poorwlll 
White-throated Swift 
Broad-nailed Hummingbird 

Scientific Name Abundance 

Podiceps nisricollis 
Pleaadis chihi 
Branta canadensis 
Anas crecca 
Anas platyrhynchos 
Anas dlscors 
Anas cyanoptera 
Anas cljpeata 
Anas strepera 
Anas americana 
Aythya americana 
Aythya collaris 
Aythya affinls 
Lophodytes cucullatus 
Mersus mereanser 
Oxyura jamaicensis 
(Zathartes aura 
Pandion hallaetus 
Accipiter striatus 
Accipiter cooperli 
Accipter sentilis 
Buteo iamaicensis 
AQuila chrysaetos 
Falco sparverius 
Falco mexicanus 
Fulica americana 
Charadrius semipalmatus 
Charadrius vociferous 
Rectirvirostra americana 

' Trinsa melanoleuca 
Catoptrophorus seodpalmatus 
Actltiu macularla 
Llmosa fedoa 
Llmnodromus scolopaceus 
GallinaRo salllnaso 
Phalaropus tricolor 
Larus delawarensis 
Coliunba llvia 
Columba fasciata 
Zeniada macroura 
Otus flannneolus 
Otus kennlcottil 
Bubo virRinianus 
Athene cunicularia 
Aegolius acadicus 
Chordelles minor 
Phalaenoptilus nuttallil 
Aeronautes saxatalls 
Selasphorus platycercus 

U 
U 
U 
C 
C 
C 
U 
C 
C 
C 
C 
C 
U 
U 
C 
C 
C 
U 
U 
U 
U 
c 
u 
c 
u 
c 
u 
c 
c 
u 
u 
c 
u 
u 
u 
c 
c 
c 
u 
c 
u 
u 
u 
u 
u 
u 
u 
A 
c 

Status'' 

T 
T 
SR 
T 
SR 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
SR 
T 
R 
R 
R 
R 
R 
R 
R 
T 
T 
SR 
T 
T 
T 
SR 
T 
T 
T 
T 
SR 
R 
SR 
SR 
R 
R 

R 
SR 
SR 
SR 
SR 
SR 



Common Name 

TABLE B-2 (CONTINUED) 

Scientific Name 

Belted Kingfisher 
Lewis' Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Olive-sided Flycatcher 
Western Wood-Peewee 
Dusky Flycatcher 
Gray Flycatcher 
Western Flycatcher 
Say's Phoebe 
Ash-throated Flycatcher 
Eastern Kingbird 
Horned Lark 
Tree Swallow 
Violet-green Swallow 
Northern Rough-winged Swallow 
Cliff Swallow 
Barn Swallow 
Steller's Jay 
Scrub Jay 
Pinyon Jay 
Clark's Nutcracker 
Black-billed Magpie 
American Crow 
Common Raven 
Black-capped Chickadee 
Mountain Chickadee 
Plain Titmouse 
Common Bushtlt 
Red-breasted Nuthatch 
White-breasted Nu1±atch 
Pygmy Nuthatch 
Rock Wren 
Canyon Wren 
House Wren 
American Dipper 
Ruby-crowned Kinglet 
Blue-gray Gnatcatcher 
Western Bluebird 
Mountain Bluebird 
Townsend's Solitaire 
Veery 
Hermit Thrush 
American Robin 
Gray Catbird 
Northern Mockingbird 
Sage Thrasher 
Water Pipit 
European Starling 
Solitary Vireo 
Warbling Vireo 
Virginia's Warbler 

Ceryle alcyon 
Melanerpes lewis 
Picoides vlllosus 
Colaptes auratus 
Contopus borealis 
Contopus sordldulus 
Empidonax oberholseri 
Empidonax wrightll 
Empidonax difficilis 
Sayornis saya 
Myiarchus cinerascens 
Tyrannus tyrannus 
Eremophlla alpestris 
Tachycineta bicolor 
Tachycineta thalassina 
Stelgidopteryx serripennis 
Riparia riparia 
Hirundo rustica 
Cyanocitta stellerl 
Aphelacoma coerulescens 
Gymnorhinus cyanocephalus 
Nucifraga columbiana 
Pica pica 

Corvus brachyrhychos 
Corvus corax 
Parus atricapillus 
Parus gambeli 
Parus inornatus 
Psaltriparus minimus 
Sitta canadensis 
Sitta carollnensls 
Sitta pygmae 
Salplnctes obsoletus 
Catherpes mexicanus 
Troglodytes aedon 
Clnclus mexicanus 
Regulus calendula 
Polloptlla caerulea 
Sialla mexicana 
Sialla currucoides 
Myadestes townsendi 
Catharus ustulatus 
Catharus guttatus 
Turdus migratorius 
Dumetella carolinesis 
Mimus polyglottos 
Oreoscoptes montanus 
Anthus spinoletta 
Sturnus vulgarus 
Vireo solitarlus 
Vireo gilvus 
Vermivora virginiae 

Abundiance 

U 
U 
U 
C 
U 
C 
C 
U 
U 
U 
U 
U 
A 
C 
A 
U 
A 
U 
C 
C 
C 
C 
c 
u 
u 
u 
c 
c 
u 
u 
u 
u 
c 
c 
u 
c 
u 
u 
c 
c 
u 
R 
u 
c 
u 
u 
c 
A 
c 
u 
u 
c 

Status" 

SR 
R 
R 
R 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
R 
T 
SR 
T 
SR 
SR 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
SR 
SR 
SR 
R 
T 
SR 
R 
R 
R 
T 
SR 
R 
SR 
SR 
SR 
T 
R 
SR 
SR 
SR 



Common Name 

TABLE B-2 (CONTINUED) 

Scientific Name a h Abundance'S tatus 

Yellow Warbler 
Yellow-rumped Warbler 
Bliack-throated Gray Warbler 
Townsend's Warbler 
Grace's Warbler 
Yellow-breasted Chat 
Hepatic Tanager 
Western Temager 
Rose-breasted Grosbeak 
Black-headed Grosbeak 
Blue Grosbeak 
Lazuli Bunting 
Green-tailed ToiAee 
Rufous-sided Towhee 
Chipping Sparrow 
Brewer's Sparrow 
Vesper Sparrow 
Sage Sparrow 
Song Sparrow 
White-crowned Sparrow 
Dark-eyed Junco 
Red-winged Blackbird 
Western Meadowlark 
Brewer's Blackbird 
Brown-headed Cowbird 
Pine Grosbeak 
Cassin's Finch 
Red Crossbill 
Lesser Goldfinch 
Pine Siskin 
American Goldfinch 
Evening Grosbeak 

Dendroica petechia 
Dendroica coronate 
Dendroica nigresens 
Dendroica townsendi 
Dendroica graciae 
Icterla virens 
Piranga flava 
Piranga ludoviciana 
Pheuctucus ludovicianus 
Pheucticus melanocephalus 
Gulraca caerulea 
Passer!na cyanea 
Pipilo chlorurus 
Pipilo erythrophthalmus 
Spizella passerine 
Spizella breweri 
Pooecetes gramlneus 
Amphlspiza belli 
Melosplza melodia 
Zonotrichia leucophrys 
Junco hymealls 
Agelaius phoenlceus 
Sturnella neglecta 
Euphagus cyanocephalus 
Molothrus ater 
Plnlcola enucleator 
Carpodacus cassini 
Loxia curvirostra 
Carduelis psaltrla 
Carduelis pinus 
Carduelis trlstis 
Coccothraustes vespertine 

A 
A 
C 
U 
U 
U 
u 
c 
u 
R 
u 
u 
c 
c 
c 
c 
c 
c 
c 
u 
c 
u 
c 
c 
c 
u 
A 
c 
u 
c 
u 
A 

SR 
T 
SR 
T 
SR 
SR 
SR 
SR 
T 
SR 
SR 
SR 
SR 
R 
SR 
SR 
SR 
SR 
SR 
WR 
R 
SR 
R 
SR 
SR 
R 
R 
R 
R 
R 
R 
R 

a, 

b 

Abundance Categories 

A - species is almost always seen in large numbers. 
C - species is usually seen in numbers in suitable habitat. 
U - species is not often seen but is not out of range. 
R - species is very infrequently seen in the study area or is out of 

normal range. 

Status Categories 

R - species is resident in study area year-round. 
SR - species is resident only during the summer; often a breeding 

species. 
WR - species is resident only during the winter. 
T - species only occurs in study area during periods of spring or fall 

migration; or a wandering species. 
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IN BBPLY REFER TO 

United States Department ofthe Interior esoo cois) 
BUREAU OF LAND MANAGEMENT 

Taos Resource Area -* x l ^ -
P. 0. Box 1045 , vU-'' ' 

Taos, New Mexico 87571 ^ " ^ " 

July 23, 1982 

' -r ' -* 
Regional Director, Region 2 ar •>" ' '"'""' 
Attention: Gary Halvorson • 
U.S. Fish and Wildlife Service 
P.O. Box 1306 
Albuquerque, New Mexico 87103 

Dear Mr. Halvorson: 

This letter is conceming the submission and acceptance of a "Plan 
of Operation" by the Molycorp Division of Union 76. Submission of 
this document to our office was July 7, 1982. A brief summary of 
the proposed action is included in this letter along with maps of ,• ^k. 
the area. 

Our first request is for a formal list of T&E Species which might be 
affected by the proposed action, iwo species are known to regularly 
occur in or frequent the area. They are wintering bald eagles and 
nesting peregrine falcons. The requested list is for species in 
addition to those named above. 

This letter also serves as a request for formal consultation under 
Section 7 of the Endangered Species Act. inis request is Tor the 
American peregrine falcon (Falco peregrinus anatum). 

Our office has detennined that a voluminous biological assessment is 
not necessary to declare a "may effect" situation. A brief biological 
assessment is, however, attached and the rationale for this determination 
is obvious. We believe that experts in the field of peregrine falcon/ 
habitat relationships should examine and evaluate the possible impacts 
of a proposed action of this magnitude. 

This office has not previously been involved in Section 7 consultation. 
Therefore, please advise us of any additional information we would 
need to provide, or of any required submissions by this office. 
A copy of the "Plan of Operations" is also enclosed. 

Sincerely yours, ...-,-, 

^^iMcfey^f^i^^ 

Enclosures 

Richard C. Niemeyer 
Taos Resource Area 
Area Manager FWSREG2 

RECEIVED 

JUL 26 '82 



/ SE 

2-2-82-F-276 
August 10, 1082 

TO : Area Manas^er, Bureau of Land Management, Taos Resource 
Area, P.O. Box 10A5, Taos, New Mexico 87571 

FROM : Regional Director, Region 2 (SE) 

SUBJECT: Formal Section 7 Consultation re. Molycorp Tailing Pond Proposal 

This acknowledges receipt of your request to initiate formal Section 7 
consultation with the Fish and Wildlife Service In regard to Molycorp's 
proposal to acquire land for construction of a 709''acre tailing pond: 
as required by the Endangered Species Act of 1973, as amended. The 
consultation period be^an on July 26, 19S2, the date your request was 
received. 

To assist this consultation, please provide information that evaluates 
how this action may effect the peregrine falcon and bald eagle as well 
as the magnitude of this effect. It is the responsibility of the con-
sultee to furnish this information to the Flsh and Wildlife Service so 
we may fully evaltiate the effect of your action upon threatened and 
endangered species. Ve will process your consultation request vithin 
90 days receipt of this information. 

As a reminder, the Endangered Species Act requires that after initia
tion of formal consultation the Federal agency and the permit or license 
applicant shall not make any Irreversible or Irretrievable conmi tment 
of resources with respect to the agency action which has the effect of 
foreclosing the formulation or implementation of any reasonable and pru
dent altemative measures which vould avoid jeopardizing the continued 
existence of any endangered or threatened species or adversely modifying 
or destroying the critical habitat of any such species. 

Thank you for assisting us to conserve listed species. If you have any 
questions, please call the Endangered Snecles Office at (505) 766-3972 
or FTS 47A-3972. 

/s/ Michael J. Spear 

cc: Area Manager, Fhoenlx Area Office, Phoenix, AZ 
Field Supervisor, Ecological Services, Albuquerque, NM 



U N I T E D S T A T E S Cons. // 83011 

DEPARTMENT OF THE INTERIOR jr\ 
n S H AND WILDLIFE SERVICE wA-y'̂ '̂-̂ '-'-y^ ^ 

Field Supervisor Vc^Cli^iC ~^^i<i\^^^'*^ 
Ecological Services , USFWS \~.Ciyl^\ ' ' ' ^ 

Post Office Box 4A87 \ ' \^^:^ •.:.'."'"' 
Albuquerque, New Mexico 87196 . i;rcp T "•, • - •ji 

^TT- ' 
December 2, 1982 ^ ^ ^ ' ; ^ : - — ^ • • ^ ' • i - f f & ^ 

Mr. Richard C. Neimeyer, Area Manager ,;,,...„ :— '•''" 
Bureau of Land Management ~"̂ .. .'v- -
Taos Resource Area rK'J-:", t / • -
P. 0. Box 1045 PlĴ y ii;;-
Taos, New Mexico 87571-1045 ' CLM 

Dear Mr. Neimeyer: 

This acknowledges receipt of your request to initiate formal Section 7 
consultation with the Fish and Wildlife Service in regard to the Guadalupe 
Mountain Tailings Disposal Area as required by the Endangered Species Act 
of. 1973, as amended. The 90-day consultation period began on November 24, 
1982, the date your request was received. 

We will process your consultation request as soon as possible within the 
90-day time frame. If additional information or time is required, you 
will be contacted. 

As a reminder, the Endangered Species Act requires that after initiation 
of formal consultation the Federal agency and the pennit or license applicant 
shall not make any irreversible or irretrievable commitment of resources 
with respect to the agency action which has the effect of foreclosing 
the formulation or implementation of any reasonable and prudent alternative 
measures which would avoid jeopardizing the continued existence of any 
endangered or threatened species or adversely modifying or destroying 
the critical habitat df any such species. 

Thank you for assisting us to conserve listed species. If you have any 
questions, please call this Office at (505) 766-3966 or FTS 474-3966. 

Sincerely yours. 

Field Supervisor 

cc: f 
Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico 
Regional Director, FWS, AEV, SE, Albuquerque, New Mexico 

Bass rftitirf MumemM 
Tus ResMae Arn 

DEC061982 



UNITED STATES 
DEPARTMENT OF THE I N T E R I O F T 

n S H ANO WIUXIFE SERVICE 
Field Supervisor 

Ecological Services, USFWS cons. #2-22-33-F-011 
Post Office Box 4437 

Albuquerque, New Mexico 87196 

February 18, 1983 

Mecoracdum 

To: 

From: 

Subject: 

Area Manager, Taos Resource Area, Bureau of Land 
Management, Taos, New Mexico 

Field Supervisor, F.<'S, Ecological Services, 
Albuquerque, New Mexico 

Section 7 Consultation Biological Opinion re: Bureau of 
of Land Management (8LH) Action to Allow Proposed Guadalupe 
Mountain Tailings Disposal Facility 

This is in response to wur July 23 request for formal Secton 7 consultation, 
as provided by the Eadan̂ jered Species Act on your proposal to prepare an 
environmental Assessment, under the auspicies of the Federal Land Management 
and Policy Act (FR 43(242): 53764-53774), on the Molybdenum Corporation 
of America's proposed Guadalupe raosintain tailings disposal area, Taos 
County, New Mexico. 

On August 10, 1982, the Ser/ice reqviestad information from che BLM on the 
effects of their ;iction and also st.ataii tha biological opinion would be 
processed within 90 days reciipt of thi.s information. We received the 
Bureau's biological assessment dated No</'imber 24, 1982, on November 26, 1932. 

The following background infor:n,3cicn and biological opinion are founded 
upon information furnished by the Bureau of Land Management, data in our 
files and discussion with person̂ .el from the 'lew Mexico Department of 
Game and Fish, Colorado Division cf Wildlife and Colorado College. The 
proposed BLM action will result In the construction and operation of the 
Guadalupe Mountain tailings disposal facility, which is in pro.Kiinity to 
the endangered hald eagle (Haliaeecus Ieucocephalus) and American peregrine 
falcon (Falco peregrinus anatum). 



BACKGROUND INFORMATION 

The BLM's action of approval of the plan of operations will allow Molycorp, 
Inc., to construct and operate a 1,320-acre tailings facility approximately 
one half mile west of an exisiting disposal site or approximately three 
miles northwest of Questa, Taos County, New Mexico. This facility will 
serve che Molycorp Mine 12 miles east of Guadalupe Mountain and include 
a reservoir which will be created by constructing two dams, one each on 
opposite ends of a saddle separating the two peaks of the Guadalupe 
Mountain. The initial reservoir will be 700 acres ending with a final 
surface area of approximately 550 acres. A pumping station will be 
constructed on the east side of the facility to pump the tailings from 
the existing disposal site to the new tailings area. Decant of surface 
water and collected seepage will be transported to Pope Lake, part of 
the existing facility and then disch.irged to the Red River. In approxi
mately 25-30 years the Guadalupe tailings area will be filled and then 
reclaimed through plantings of varied plants. 

On March 16, 1978, the bald eagle was listed as endangered in the conter
minous United Scates, except for several northwest and Great Lake States 
where it is designated as a threatened species. In 1932, an estimated 
350 bald eagles were recorded in New Mexico during the mld-wlnter period. 
The Rio Grande, in vicinity of Guadalupe Mountain, supports 8 to 15 
wintering bald eagles. The Guadalupe Mountains do not support the bald 
eagle, even though an occasional individual may fly in the vicinity of 
this area. It is doubtful if any activity from the tailings pond 
construction, or operation phase, or results of site reclamation will 
have an impact upon this eagle. 

The peregrine falcon was listed as endangered on October 13, 1970. The 
anatum subspecies of this falcon, formerly widespread throughout North 
America, now exists as a breeding bird only in disjunct populations 
including the southern Rocky Mountains. Prior to widespread use of DDT 
in the late 1940's and 1950's, it is estimated that more than 300 pairs 
nested in the continental U.S. By 1970, as a result of pesticide conta
mination, the peregrine was extinct in the eastern U.S. and undergoing 
rapid declines throughout the rest cf Morth America. Today, in the 
Rocky Mountain/Southwest region, less than 20 percent of the estimated 
historical (pre-DDT) breeding pairs exist. 

The peregrine falcon is an iniiabitant of the Questa area. This species 
was located in 1979 and even thougli data on their specific behavior is 
limited, it appears their pri-ie foraging habitat is removed from the 
Guadalupe Mountain area. Reproduction from these falcons is good. The 
vast bulk of their prey ite[ĉ 5 ar2 bird species representative of forest 
and riparian conmunitie.';. 



Potential impacts to the peregrine falcon, as a result of the action 
include those human activities involving dam construction and maintenance 
(e.g., people and machinery moving around and resultant noise) and by 
creating pond conditions that will attract shore and other water birds 
to an area that was previously occupied by upland bird species—some 
species of which are prey for this falcon. There is some concern that 
these water birds may be highly pesticide contaminated and could pass 
this material on to the area peregrine falcons and eventually hurt their 
reproductive efforts. 

I feel it is highly questionable if the project area will be used by the 
peregrines because of its distance to the primary peregrine falcon use 
area. Secondarily, there exists some question as to whether the pond 
area will actually serve as an attractant to water birds, much less the 
huge concentrations that might be needed to attract the peregrine falcon. 
I do not believe the peregrine falcon will be attracted to this area. 

BIOLOGICAL OPINION 

Based on this evaluation, it is ray biological opinion that the proposed 
action is not likely to jeopardize the continued existence of the bald 
eagle or peregrine falcon. ^ 

Because it is questionable if your action \ri.ll affect either species, I 
would recommend you implement a bald eagle and peregrine falcon record 
system that would help document the distribution of these species in the 
action area. 

Further consultation is not required unless new i-.iformation becomes 
available that discusses the bald eagle and peregrine falcon, new species 
are listed that may be affected by this action, or the proposed action 
is modified in a manner not considered in this biological opinion. 

We appreciate your interest in endangered and threatened species. 
Please contact this office if you have any questions about this opinion. 

Sincerely yours. 

"Richard A. Hopps 
Field Superviaoj 

cc: 
Director, New Mexico Depaxtnent of Game and Fish, Santa Fe, New Mexico 
Director, FWS, (OES), Washî hĝ ton, D.C. 

A Regional Director, FWS, AEV, SE, Albuquerque, New Mexico 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FiSH AND WILDUFE Sc39V1C£ 
Fie ld Superv i sor 

Eco log ica l S e r v i c e s , USFWS 
Post Office Box 4487 

Albuquerque, New Mexico 87196 

® 

Cons. #2-22-83-1-011 

J u l y 1, 1986 

Memorandum 

To: 

From: 

Sub jec t : 

D i s t r i c t Manager, Albuquerque D i s t r i c t , Bureau of 
Land Management, Albuquerque, New Mexico 

Acting F ie ld Supe rv i so r , FWS, Eco log ica l S e r v i c e s , 
Albuquerque, New Mexico 

Review and comment on prey base a n a l y s i s by h a b i t a t 
s i c e , Taos Resource Area nea r Questa i n Taos County, 
New Mexico (BLM) 

This responds t o your r eques t for our review of t h e sub jec t document and 
d e t e r m i n a t i o n i f f u r the r c o n s u l t a t i o n under Sec t ion 7 i s needed on t h e 
proposed Molycorp m i l l t a i l i n g p r o j e c t . We have reviewed the sub j ec t 
f i n a l p r o j e c t r e p o r t and f ind t h a t i t c o n t a i n s c o n s i d e r a b l e i n fo rma t ion 
r e l a t i v e t o the q u a n t i t y , a v a i l a b i l i t y and q u a l i t y of t h e l o c a l a v i a n 
prey base for pe reg r ine f a l c o n s . We support the management recommenda
t i o n s s t a t e d in the r e p o r t . We do not b e l i e v e t h a t a d d i t i o n a l c o n s u l t a t i o n 
under Sec t i on 7 of the Endangered Species Act i s n e c e s s a r y . 

I f you have any ques t ions p l e a s e c a l l Char les Ault a t (505) 766-3966 or 
FTS 474-3966. 

Thomas F . O'Brien 

cc ; 
JUL 0 2 12^ 

lArea Manager, Bureau of Land Management, Taos Resource" jArea ,-..rc8 .Ar.?/» 0»tias 
A t tn : Ben Kuyhendal, Taos, New Mexico ^ ^,. ,... j Q / 

Regional D i r e c t o r , FWS, Habi ta t Resources , Albu'querque,"" l^w^Mexlco 

mr. 

_/_ y y i 4 ^ ? -
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a 8 / 0 5 / S e 1 3 : 5 7 NH-BLH b I H I t Ul-I" H_t r Itrc 5, MVIMI 0 1 3 

c:izo.i?(nin) 
Guarialuro Mtn-

TAOS RESOURCE AREA 
P.O. Box 1045 

Taos. Hew Kexico 87371-1045 
(505) 758-8851 

October 12, 1982 

Thornas W. MerUn 
State HI s t o r k Preservation Officer 
Historic Preservation Bureau 
505 Don Caspar Avenue 
Santa Fe, New Mexico 87503 

Dear Mr. Her!an: 

Please find enclosed a proposal for a cultural resource Inventory of 
the Molycorp Guadalupe fountain tail ines disposal area near Questa. 
New T'ex'lco* The proposal was prepared by T1m Seaman and David Snow 
of the Museum of Kw Mexico and agreed to by you, Cindy Stark of 
flolycorp, and B.L.M. archaeologist, Ben Phillips In a neeting at tho 
labratory of Anthropology October 5, 1982. 

I concur vrftl) the approach outlined In the proposal. Thank you for 
attending the oseetlng on such short notice. I expect field work to 
begin insnedlately 1f f4olycorp snd the Huseiw of New Mexico negotiate 
a contract. 

Sincerely yours. 

Rl chard C. Nl crafiyer^/"T^7^~ 
Taos Resource Area Manager' 

OlHtEPlillUpsreratlO/n/eZ 
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TAOS RESOURCE AP^A 
P.O. Box 1045 

Taos, New Hexico 87571-1045 
(SOS) 758-8851 

March 2, 1983 

Mr. Thonas W. Merlan 
State Histor ic Preservation Officer 
Histor ic Preservation Bureau 
505 Don Gaspar Avenue 
Santa Fe, ftew Mexico 87503 

Dear Mr. Mer lan : 

We have received a report from the Museum of New Mexico en t i t l ed : 
"Archaeological Investigations on Guadalupe Mountain, Taos County, 
New Mexico, Laboratory of Anthropology Hote 309." The report describes 
cul tura l resources Ident i f ied within the Guadalupe Mountain Tail ings 
Disposal Area proposed by fiolycorp, Inc. 

We have accepted the report and concur with I t s recooKiendatlons. I t Is 
our opinion that the eleven archaeological s i tes recorded by the survey 
are e l i g ib le to the National Register of Histor ic Places as a group. 
The eleven si tes ( U Nos. 33422, 38423, 38424, 38425, 3S426. 33427, 
38428, 38429, 38430, 38431, and 38432) are l i k e l y to y ie ld Important 
sc ien t i f i c Infomat ion about Arehalc'and Basketaaker period subsistence 
In north central New Mexico.' Ho architectural or heritage "values >' 
were noted.: lit : . . l ^^ iz : . ':c • i - : - - - : ^J : -S1 cr - •• i-,t r.-.' . 

•m V.J* * - ? • . • • . • 

We w i l l appreciate receiving your review of the report and opinion 
about the e l i g i b i l i t y of the eleven archaeological s i tes , i ' - o,- «•; 

Sincerely yours, 

Richard C. Niemeyer 
Taos Resource "Area.Manager 

0l8:BPhni1ps :e»a:3/2/83 

l ^ ^ r • • • • ) / ' f ' ^ ' " " " " ' ' • ^ ' • ' ' ' ' ' • • • ^ • • ^ - • • ' • • ' 



STATE OF NEW MEXICO 

DEPARTMENT OF 
FINANCE AND ADMINISTRATION 

STATE PLANNING DIVISION 

7D 

TONEV ANAYA 
covinNOO 

B09 OQN 0A6PAR ks%m» 
tANTA FL NTW MlKCO 07903 

000)837.4890 

March 1, 1983 

.^: C fi. R<f.iVit X(U.)K3 

Richard C. Niaicyer 
Area Manager 
Taos Resource Area 
Bureau of InvA Managanent 
P.O. Box 1045 
TdOS, New Me.xico 8757.1-10^5 

Dear Mr. Niemeyer; 

-O 

T?iank you for your letter of March 2, 1983 about recent 
archeological investigations on Guadalupe Mountain in Taos 
County. 

I oonrair with the reports*, finding that IA 38-122, IA 38423, 
IA 38424, IA 38425, IA 38425, LA 38427, IA 38428, IA 38429, 
IA 38430, IA 38431 and LA 38432 are likely to yield significant 
infonreition about Archaic and Basketnvaker period subsistence 
in the region (north central Ne-v Mexico) and acoordingly 
meet criterion (d) o t National Reqister elioihillty. I agree 
tliat tl*K:se sites have no architectural sicnificonce, do noL 
have value for preservation and interpretation in place, and 
have no apparent association with existiim Indian groups. .In 
ray opinion» they jneeL only criterion (d). 

Please infonu ine of your plans for treating these sites and 
reooveririg the significant information from them. 

I 

incerely. 

L O . A U ^ 
ioii\as W. MSilon 

State Historic Preservation Officer 
n is Lor i c Prescr'/ation Bur ĵsti 

!IVJM: j m g 

• > 
* :" 

TAOS RESOURCE AREA 

ACTG 
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NRS 
.RoCN 
SUCN 

.".V,' '•nWA 
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SEP 24 1984 

f!r. Thomas W. Merlan 
State Historic Preservation Officer 
Historic Preservation Division 
Villa River, Room 101 
Santa Fc, New Mexico 87503 

Dear Mr. Merlan: 

Enclosed Is a cultural resource mitlgatlcn plan for Molycorp's 
tnolybdenon ta i l ing fac i l i ty on Guadalupe Mountain near Questa, 
New Me.'̂ lco. I t outlines a tvtc-ohase plan to be 1npleir,ented 
on eleven archaeological s i tes (LA 3a<2Z-3a432). I t Is the 
opinion of the BLM that there will be no adverse effect 1f 
these s i tes are mtlgated according to this plan. 

I will appreciate your conments on the proposed nrltigatlon 
plan. 

Sincerely, 

Richard C. Nlenieyer 
Taos Resource Area Manager 

Enclosure " - ;-
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STATE OP N E W M E X I C O ^^ i" 

OFFICE OF CULTURAL AFFAIRS 
HISTORIC PRESERVATION DIVISION 

_ VILLA RIVERA. ROOM 101 
226 EAST PALACE AVENUE 

S/\NTA FE. NEW MEXICO 87603 
TONEY ANAYA (505) 827-8320 JILL Z. COOPER 

OOveRNOR CUITURALAFFAIR3 OPPtCEH 
THOMAS W. MERLAN 

OIA£CIOR 

October 17, 1984 

Mr. Richard C. Niemeyer 
Area Manager, Tana Resource Area 
Bureau of Land Management 
Montevideo Plaza, P.O. Box 1U4S 
Tflos, New Mexico 87571 

Re: Concurrence in determination of no adverse effect through data 
recovery, Guadalupe Mountain Project 

Dear Mr. Niemeyer: 

Thank you for your l e t t e r of September 24, 1984 regarding tlie proposed 
cultural resource mitigation plan for eleven archaeological sites (LA 38422-
38432) located on the proposed Molycorp molybdenum tailings facility on 
Guadalupe Mountain, near Questa, New Mexico. Tliis mitigation proposal was 
submitted by the Laboratory of Anthropology in Santa Fe (Laboratory of 
Anthropology, Note No. 337). 

As outlined, the mi t iga t ion . program will consist of two phases of data 
collection and analysis. T})e first phase involves defining si te boundaries, si te 
mapping, and subsurface tes t ing. The. second phase involves more extensive 
excavation of s i tes witli subsurface remains. The extent of Phase IT excavation 
will be determined on the basis of Phase I results- Each phase will include 
analysis of re t r ieved materials with preparation of a final report . Copies of 
the final report should be submitted to this office and to the Laboratory of 
Ajithropology. As noted in previous correspondence, the data recovery program 
is anticipated to provide significant Information pertaining In part icular to 
la te Paleo and Archaic util ization of higher alt i tude areas of the northern Rio 
Grande. Very l i t t le work has been completed to date on Uiis aspect of 
prehistory. 

nvMt oftind Htn^ 
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I concur with BLM's recommendation that the strategy outlined should be adequate 
to support a determination of no adverse effect through data recovery. In 
accordance with Section IX (C) of the statewide PMOA (NMSO-168), BLM mav 
elect to afford the Advisory Council on Historic Preservation further opportunity to 
comment on the data recovery program. 

I look forward to reviewing the results of the data recovery program. 

Sincerely, 

Thomas Vv. Merlan 
State Historic Preservation Officer 

ec: John vVare, Laboratory of Anthropology, Contract Archaeology 
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The following inplementation plan outlines data recovery that will be 

coiif)leted in 1989, subject to minor changes based on £ield decisions. The 

objectives of this work include site boundary definition, surface 

collection, subsurface examination, and analysis of collected materials. 



(8/31/88) 

GUADALUPE MOUNTAIN PROJECT 

Implementation Plan 

Introduction 

This implementation plan and budget reflects minor changes from the interpretation of the 
scope of services reflected in an earlier document dated 10 August 1988, based upon 
extensive discussions with John Roney, Paul Williams, and Stephen Fosberg (BLM) on 25 
August 1988. 

Research Objectives 

In the mitigation plan document for Guadalupe Mountain, Vierra (1984) idendHed a num
ber of research issues related to both regional settlement and subsistence organization, and 
site-specific contexts of occupancy at Guadalupe Mountain for the Paleoindian, Archaic, 
Anasazi, Jicarilla Apache and Historic time periods. Although the specific details of re
search questions identified for each major period of human adaptation vary somewhat in 
Vierra's (1984) research design, the following research themes are common to all: chrono
logical studies, site soiicture and function studies, technological studies, and subsistence 
studies. 

In essence, the research design, proposed by Vierra (1984) and the mitigation plan offered 
by Ware and Vierra (1984) are dependent upon a central set of interrelated assumptions 
about the character of the archeological record, and concomitant expectations about the 
manner in which that record can be interpreted through data recovery and analysis. Stated 
briefly, asstunptions and expectations are as follows: 

1) Archeological sites are made up of assemblages of artifacts and features which are 
deposited during specific temporal episodes of site occupancy. 

2) The spatial structure or association of artifacts and features resultant ftom these 
temporally specific assemblages can be interpreted through analysis to provide infor
mation conceming residential group size, composition, and activity differentiation. 

3) The content of such assemblages (feature type, artifact type, etc.) can be interpreted 
through analysis to provide informadon about the character of subsistence related ac
tivities involved in food and technological resource exoaction, distribution, and con
sumption. 

4) Although many archeological site locations can be expected to be composite, or 
palimpsest overlapping concatenations of many such temporally specific assem
blages, these sites can be analytically dissected into their component parts, such that 
each assemblage can be subjected to chronological, structural, and content analyses 
independendy of the other assemblages at the site. 

Potential difficuldes with several of these expectations were identified by Seaman (1987) as 
a result of the first phase of data recovery at LA 38424. Seaman's fmdings indicate that the 
previous expectations of considerable spatial structure in associations between features and 
artifacts may not be merited; that the content of assemblages may be quite redundant 
through time; and that taphonomic factors may preclude routinely successful "analytical 
dissections" of the composite archeological record at Guadalupe Mountain (Seaman 1987; 
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58-59). In response to these preliminary findings, and in response to preliminary analyses, 
Seaman proposed a set of data recovery procedures and analyses for further work which 
emphasize the following lines of investigations at the Guadalupe Mountain sites. 

Taphonomic studies: Implementation of siuface collection, stripping, subsurface exca
vations and a parallel geomorphological assessment of post-occupational factors leading 
to apparent patterning (or lack of patterning) in the disuibutional strucnire ofthe arche
ological record. 

Criteria for targeting best case assemblages for intensive analysis: Seaman (1987:56-
57) identifies criteria through which assemblages offering best potential as single-
episode occupations can be recognized during inventory stages; and suggests that a 
sample of these be targeted for intensive data recovery to insure that conventional as
semblage analyses can be performed on those assemblages which do meet conventional 
expectations of integrity. 

Topographic Analyses: Preliminary analysis of artifact density and content variation at 
LA 38424 (Seaman 1987: 55-57) suggest that while conventional expectations of 
structural integrity, and chronologicsd association of artifacts may not typify the 
Guadalupe Mountain archeological record; intriguing pattems in artifact content could 
be identified at a larger, topographic scale of association. Seaman (1987:58-59) thus 
proposes that a major focus of continued research should be to identify the scale of site 
occupancy at which spatial patterning in the distribution of artifacts and features be
comes interpretable against behavioral referents. 

Technological Analysis: Previous research has provided clear evidence that the basalt 
outcrop at Guadalupe Mountain served as a major technological resource for a several 
thousand year term of human occupancy and visitation to the locale. Data recovery and 
analysis procedures will specifically address the question if stylistic variability in raw 
material procurement and stages of core reduction can be identified at different locales; 
or identified in the same spatial locales. Expectations of assemblage content differences 
under conditions of embedded procurement or logistical acquisition of this resource will 
be evaluated. Similarly, a suite of analytical procedures will be used to defmitively as
sess whether the numerous formal tools (unifaces and bifaces) at the Guadalupe 
Mountain locale are manufachiring discards, or are functionally intact and discarded or 
lost as a consequence of use. Results of both analyses (core reduction and formal tool 
analysis) can be used to further evaluate whether raw material acquisition and tool 
manufacture at the locale is an embedded or logistical activity; and whether the character 
of tool manufachire is redundant or variable at different places within the locale. 

Feature Analyses: Finally, a sample of features (possible hearths) will be intensively 
examined through excavation in hopes that chronological functional and economic in
formation can- be retrieved. 

The following sections will outiine the implementation plan and schedule proposed to 
achieve these basic research objectives. 
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Fifld Methods 

The proposed field effort encompasses the following tasks: 

1) Resurvey of the 11 archeological sites (LA 38422-LA 38432) for the purpose of: 

• redefuiition and plotting of sites and artifact concentration boundaries 
• relocation and plotting of features such as hearths and artifact concentrations 

thought to represent discrete reduction episodes 
• collection and plotting of foraial tools and obsidian artifacts 
• identification of areas within concenffations for conuolled surface collection 

2) Controlled surface collection of a 10% areal sample of the 20 artifact concentrations 
distributed among 10 of the 11 sites. A total of 6000 sq m will be targeted for col
lection, with ca. 60% of the area (or 3600 sq m) to be collected in 1 sq m units, and 
ca. 40% (or 2400 sq m) to be collected in larger "dogleash", quadrat, or transect 
units. Decisions as to unit size, shape and sample placement will be made in con
sultation with the BLM, based upon infield analysis of artifact distributions. 

3) Hand excavation of five of die 10 identified feamres on sites LA 38422, LA 38424, 
LA 38431, and LA 38432. 

4) Hand excavation of a total of 40 1 x 1 m test pits within the areas subjected to surface 
collection, or in the vicinity of features (subject to consultation with the BLM). 

5) Mechanical excavation of approximately 100 linear m of trendies in support of stud-
^ ies conducted by a consulting geomorphologisL 
v 
Because of the wide variety of tasks that must be performed simultaneously among the 11 
sites, 3 independent teams consisting of a crew leader and a single assistant archeologist 
wUl be employed. Site resurvey will, however, be performed by the entire crew of 6, plus 
the project director. The initial intensive resurvey will focus on each of the 11 sites as they 
are defined by Seaman (1983:Figure 2), and will maintain a transect spacing of 8 meters. 
All artifacts, discrete reduction events and hearth features will be marked by pin flags and 
survey tape in order to identify artifact concentrations and features appropriate for con
trolled surface collection and excavation. All lithic tools and obsidian artifacts will be 
uniquely marked during resiurvey to facilitate subsequent collection and piece plotting of 
these items. 

At this point, the three crews will begin three separate recording tasks. One crew will per
form the tool and obsidian collections and plot each item's location on 1":200' scale con
tour maps, supplied by the BLM. This crew will also plot the locations and identification 
numbers of features, artifact concentrations and site boundaries, as defined by the limits of 
visible cultural material and/or topographic features. The second crew will begin the pro
cess of setting provenience consols for surface collection and excavation in areas identified 
by the Project Director, in consultation with the BLM. This crew will also complete a de
tailed topographic map of each collection area. On sites where one or more of die five fea
mres chosen by the Project Director (in consultation with the Project COAR) for excava
tion, a collection area will automatically be established surrounding the feature. The third 
crew will assist in the establishment of provenience conax}ls and begin the task of surface 
collection within the 1 x 1 m grid system immediately. Excavation of test pits and/or fea
tures v^ll be initiated only after completion of the surface collection and topographic map 
by one or two of the three crews, depending on the size of the collection area and number 
of features chosen for data recovery. 
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Decisions conceming the number and size of grid collection areas will be made based upon 
field analysis of survey sweep data, and in consultation with the BLM. The exact locations 
of all collection and excavation units will be recorded on the 1":200' map. Features and test 
pits will be excavated as separate units as described in section D. 3. a. and D. 3. b. of the 
Task Scoping Request An area between 12-16 sq m will be surface stripped around each 
excavated feature, and this area will be expanded as required to encompass associated arti
fact distributions or additional features. If encountered, these feamres will be substimted 
towards the target of 5 features, and additional surface stripping (beyond a 4 x 4 m area) 
will be substimted for the targeted number of test pits widiin the coUection unit 

A geomorphological smdy of the Guadalupe Mountain caldera will be conducted in con
junction with the archeological smdies. This smdy will utilize a series of backhoe orenches, 
placed judgmentally by the geomorphologist, in describing the non-cultural stratigraphy of 
the caldera. If warranted, radiocarbon, pollen and other samples will be collected from the 
geomorphic trench profiles. 

A total of 166 person days is required to complete the above tasks exclusive of travel PI 
and PD supervision, and anticipated weather down time. A breakdown of the proposed ef
fort by project phase and line item is provided as an attachment These estimates are largely 
based on experiences gained during field work conducted by OCA at LA 38424 in 1987. 
The following rates were used in computation of these estimates: 

Activity Estimated Units Rate # Person days 

intensive site sunrey 
grid coUection 
feature excavation 
test excavation 
site set up/infield analysis 

131 linear miles 
6000 sqm 
5 features 
20cum(40x.5xlxl) 

4.4 miles ̂ r son day 
250 sq m/person day 
7.6 person days/fcal 
0 J cu m/^rson day 

30 
24 
38 . 

- 40 
34 

Total 166 

An additional 26.25 person days are needed for travel during die 3 10-day field sessions, 
and 15.25 person days have been allocated for inclement weather down time (to be allo
cated to other elements of the project if not needed during fieldwork). This results in a total 
field effort of 34 elapsed field days for a crew of 7 (PD, CCs, and CMs). The project 
schedule is illustrated in a milestone chart attached to this Task Scoping. 

Laboratory Analysis and Report Preparation 

As artifacts and samples are recovered during fieldwork through either excavation or sur
face coUection, a field specimen catalog will be maintained associating each lot of items 
with a minimal provenience unit and a unique specimen number. At the end of each field 
session, coUected archeological materials wiU be remmed to OCA for processing and 
checking against the field catalog, which wiU be entered into the project data base system. 
After washuig, artifact processing wUl involve sorting the items by general artifact class for 
distribution to the appropriate analysts. Samples wiU be appropriately processed and sent to 
speciaUsts for analysis. Lithic artifacts recovered previously from LA 38424 by OCA 
(Seaman 1987) wUl also be included in the latter stages of artifact processing and aU subse
quent analyses. 
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Lithic analyses wiU focus on aspects of lithic technology as they relate to site function in the 
Guadalupe Mountain assemblages. Special attention wiU be given to identifying raw mate
rials and analyzing this material in terms of these groups, as it can be assumed that aU non-
basalt Uthic matenai was transported into the Guadalupe Mountain caldera. Thus, raw ma
terial variability among the assemblages should accurately refiect the geographic range of 
groups using Guadalupe Mountain, and it may be possible to isolate manufacmre and 
maintenance strategies for introduced or "foreign" Uthic tools from those manufactured 
from the local basdt and, possibly, used on Guadalupe Mountain. Special attention wiU 
also be given to separating out discarded and used tools from those discarded as manufac
turing failures through Utiiic analysis. 

Two separate but related lithic analyses aimed at site function are planned. The first wiU fo
cus on the by-products of manufacmre. While die use history of Uthic tools tiiemselves can 
be quite complex, the by-products of tool manufacture and maintenance generally remain 
where the manufacturing or maintenance occurred, thus providing a more accurate in
dication of the activities performed at a location. The second analysis wiU record additional 
attribute information on retouched lithic tools and ground stone implements. The emphasis 
in diese smdies wiU be on identifying patterns among objective measures of tool morphol
ogy, breakage pattems and utilization tiiat may indicate whether tools were manufactured 
an/or used and discarded on the Guadalupe Mountain sites. 

This analysis wiU record the foUOwing variables for aU recovered artifacts: 

Material type (Warren coding system) 
Artifact type 
Condition/Portion 
Cortex % (dorsal cortex on flakes) 
Dimensions (length, width, thickness in mm) 
Weight (g) 
Platform type (flakes only) 
Heat treatment 
Utilization 

For retouched and formal tools additional variables were recorded: 

Bifacial manufacture stage 
Functional completeness 
Utilization 
For each retouched edge: 

Edge location 
Edge completeness 
Edge length 
Edge shape 
Direction of use/retouch 
Retouch scar lengtii 
Edgean^e 

For ground stone tools additional data were recorded for 

Buming 
Use location 
Edge/surface cross section 
Edg^surface preparation 
Number of impact scars 
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Predominant wear pattem 
Surface dimensions (length, width, thickness in mm) 

These and other excavation and analysis data will entered into a project data base, created 
and maintained at OCA. Including the 3667 items coUected previously on LA 38424, it is 
estimated that a total of 15,000 pieces of debitage wiU be coUected along widi 1250 formal 
tools. An appropriate sample of these wiU be subjected to intensive analysis, as oudined 
above, after preliminary sorting; die size and nature of that sample wiU be determined in 
consuluition with the BLM. After the completion of analysis, aU artifacts wUl be curated at 
the MaxweU Museum of Anthropology, University of New Mexico. The draft final repon 
wiU integrate the results of artifact an^yses with excavation and surface coUection data, and 
the results of specialized studies, and wiU address the research concems oudined previ
ously. 

Approximately 424 person days are required to complete the analyses and draft report 
(Attachment A). 

Project Schedule and Deliverables 

The project wiU be completed witiiin a period of 40 working weeks (see attached chart). 
Prefield and gear up activities will take approximately 2 weeks, and fieldwork will take an 
added 7 weeks. Three 10 day field sessions will be conducted on Guadalupe Mountain. 
Artifact processing, analyses, and report production are scheduled to take an additional 19 
weeks, and after die receipt of BLM comments, 12 weeks wiU be needed for final report 
production. A catalog of aU coUected artifacts and samples will be deUvered to the BLM 
prior to the 21 di project week and the draft final repon wiU be submitted at die 35tii project 
week. 
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UNIT STATES ENVIRON AL PROLECTI ENCY m 

OCT 2 2 1987 

RSIY TO: 6UoPS 

Hr. Oavid Sboesaker 
Mne HsAager 
Mo1ycorp» Inc* 
P.G. Box 4S9 
Questa» H&t Hexico 676§6 

Re: aPDCS Pdrmlt So. miQ2ZiO% - Hiolycorp, Inc. 

Dear nr, Sho^akert 

The appUcdt1<»t for your expiring Katlonal PoUutant Olscbftr^ Elloilnatlon 
^stem (HPOCS) permit Met recently r«c«1ved In th is office, hi accordance 
with ths Envlrofl^Btal H m i t SefuUtloss, (40 CFB 124.3(e), 4a FR 141&3. 
A{H*i1 1» 1663) your application li«$ been rev1e«f») and deters1ned*lEo &« 
adetlBlstratlvely coDplete. Please note that at the t ine your $»TBU IS 
frocessed for relssoaftce, we nay request «»ld1t1ooel Infomation 1sc1ud1n§ 
effluent test ing. 

AU peraits are Issued In accordance with Federal and State pr ior i t ies 
for weter pollution ajbeteneat. Therefore, I t Is possible that the processing 
of this ^pl lee t lon for your expiring persit nay tdie stms tine depe^lng on 
the relative priority ef the dlschsr^e In ewj»r1sofl to all others. During 
the Inter ls , you st^uld ceetlnue to seet your existing perait requlr^ents 
until such tlsag as a ne« pemit Is Issued. 

Thaoii /OU for your cooperation. 
yoiff* submittal, please contact Ms. 
telephone (214) 6S&-7190. 

If you have aesf questions coneerRla^ 
le Slawsn at the «&ove address or 

Sincerely yours, 

•5 
^ e Watson 

Chief 
Penalts Issuance Section (&W-PS) 

cc: liew Mexico Envlromaental lisprove^nt Division 

-feee-:—Reading File (6W PS) - I CONCURRENCES 
SYMBOL k 

SURNAME ^ 

DATE 

1 0 / 2 1 / 8 7 : 5 LAVEN ( 6 W ^ 1 JTtn :.H 
ij 

EPA Form 1320,1 (12-70) OFFICIAL FILE COPY; 

• U . S . SFO : 1986-159-319 
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I ^ M 7 I UNITED STATES ENVIRONMENTAL PROTECTION AGENCY " ^ C 
\ - ^ W I M ^ ^ REGION 6 

* ^ »_«fe<I^ 1445 ROSS AVENUE 
*• '""^'^ DALLAS, TEXAS 75202-2733 

June 22,1998 

REPLY TO: 6WQ-C 

Mr. David Shoemaker 
Molycorp Inc. Questa Div. 
P.O. Box 469 
Questa, NM 87556 

Re: NPQES Application No. NM0022306 - Molycorp 

Dear Mr. Shoemaker: 

Your [application for a NPDES pemiit was received and, in accordance with the 
Environmeiital Permit Regulations, (40 CFR 124.3(c), 54 FR 18785, May 2,1989), was 
reviewed and determined to be administratively complete. Please note that at the time your 
permit is processed for issuance, we may request additional information including effluent 
testing. 

Thai|k you for your cooperation. If you have questions conceming this submittal, 
please conect me at (214) 665-7518. 

isage 
Environmental Protection Assistant 
Customer Service Branch 
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Molycorp. Inc. ( ^ ^ \ ~ l U - ^ ^ 

Questa Division i i . 
P.O. Box 469 H U j ^ v J u L ^ 2.-12,-*^*^ 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL® 
CERTIFIED MAIL MULYUUHr 

February 5, 1988 

pdiOWiiji 
Mr. Fred Humpke 
U. S. Environmental Protection Agency 

Region VI FEB 11 1988 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Mr. Humpke: 

In January, 1988, Molycorp received from your agency, a public 
notice Fact Sheet and a draft copy of our NPDES permit drafted under 
the authority of the National Pollutant Discharge Elimination System. 

After reviewing this document, we find that the value used in the 
quantitive effluent characteristics for Outfall 001 and 002 are extremely 
high and certainly do not represent the actual effluent characteristics 
of our discharges. The values shown on the draft permit are results of 
analysis which were done in 1981, and subsequently submitted as document
ation in our 1982 Permit application. 

We requested from EPA that a deferral be granted us in our Permit 
application of October 1987, since our milling operations had been shut
down since February, 1986. As a result of this shutdown, we had no dis
charge from Outfall 001 to analyze and therefore, no results to send you 
for the previous twelve months. Outfall 002, which is currently discharg
ing, has not been impacted by milling operations since February, 1986, and 
the discharge is not representative of our total effluent. 

The abnormally high concentrations of Arsenic (.56) and Lead (.18)ppm 
on the Fact Sheet for Outfall 001, were sample analysis which were performed 
in August, 1981, and were based on only one composite sample sent out to a 
commercial laboratory. The same holds true for a high Lead value from Out
fall 002 of .21 ppm. At that time we were not performing our own analysis 
of these two elements at Molycorp, and therefore, were not able to verify 
the results. All of the above analysis were done prior to the mill shutdown 
of August, 1981. 

Because of the requirements imposed upon us by our 1983 NPDES Permit, 
we began analyzing our effluent samples. Since that time, we have never 
shown results with values above .025 ppm. for Arsenic, or any Lead values 

.* 
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that were consistently higher than .1 ppm. In 1984, our Ion Exchange 
Treatment Plant was placed in operation. This plant was designed to 
reduce molybdenum from our effluent from 4 ppm, which we were exper
iencing, to less than .6 ppm. The use of cyanide in our mill was dras
tically reduced and our effluent characteristic for cyanide is less than 
.01 ppm. All of this information is contained in our discharge monitor
ing reports (DMR's) from 1983, until the indefinite shutdown of February, 
1986. 

We agree that by using the 1983 Permit application data, we would. 
Indeed, have to perform monthly biomonitoring. However, based on data 
which we have acquired since 1983, it is clear to us that we are not dis
charging pollutants in quantities which could have the potential to cause 
toxic conditions in the Red River. Further, data which was included in 
our 1987 Permit application, should indicate that biomonitoring is not 
necessary for Outfall 002. 

Per your telephone conversation with Leroy Apodaca of my staff, 
enclosed for your review are appropriate portions of Section V for inclu
sion in our Permit application. We think that once you review the enclosed 
data, you will agree that biomonitoring should be done only on a quarterly 
basis for Outfall 001, and not at all for Outfall 002. 

Your review of the new enclosed data and consideration of our postion 
will be appreciated. Call me at the telephone number listed herein if 
additional data is required, or if you have any questions regarding this 
proposal. 

Very truly yours, 

David R. Shoemaker 
Mine Manager 

cc: EID. 

files 



CONTINUED FROM PAGE 3 OF FORM 2-C 

EPA I.O. NUMBER (copy from Item 1 o f Form 1) 

NM 002699094 
O U T F A L L N U M B E R 

001 1 
Form Approveii OMB No. 158-R0173 

PART C - If you are a primary industry and this outfall contains process wastewater, refer to Table 2c-2 in the instructions to determine which of the GC/MS fractions you must test 
for. Mark " X " in column 2-a for all such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides, and total phenols. If you are not required to mark 
column 2-a (secondary industries, non-process wastewater outfalls, and non-required GC/MS fractions), mark " X " In column 2-b for each pollutant you know or have reason 
to believe is present. Mark " X " in column 2-c for each pollutant you believe to be absent. If you mark either columns 2-a or 2-b for any pollutant, you must provide the re-
sults of at least one analysis for that pollutant. Note that there are seven pages to this part; please review each carefully. Complete one table (all seven pages) for each outfall. 
See instructions for additional details and requirements. 

I . P O L L U T A N T 
A N D CAS 
N U M B E R 
(if mailable) 

2. M A R K 'X -

a.Te3T-
ING 
RE-

QUIR-

b. OE-
L i e V B O 

PRE-
SENT 

C B B -

SENT 

3. E F F L U E N T 
a. M A X I M U M D A I L Y V A L U E 

l>) 
CONCENTRATION 

METALS, CYANIDE. AND TOTAL PHENOLS 

I M . Antimony, 
Total (7440-36-0) 

2M. Arsenic, Total 
(7440-38-2) 

3iVt. Beryllium, 
Total, 7440-41-7) 

4M. Cadmium, 
Total (7440-43-9) 

5M. Chromium, 
Total (7440-47-3) 

6M. Copper, Total 
(75S0-5OB) 

7M. Load, Total 
(7439-97-6) 

8M. Mercury, Total 
<7439-97-6) 

9M, Nickel, Total 
(7440-020) 

10M. Selenium. 
Total (7782-49-2) 

11M. Silver, Total 
(7440-22-4) 

12M. Thallium, 
Total (7440-28-0) 

13M. Zinc, Total 
(7440-66-6) 

14M. Cyanide, 
Total (S7-12-5) 

15M. Phenols, 
Total ^ 

( 

(S) MASS 

b. MA^"V}yM a^^^^Y VALUE 

(•) 
CONC ENTH ATION 

.013 

.020 

.075 

< .100 

^ .0002 

.032 

.0029 

U) MASS 

CLOMG r^f^^t^^^^i^f- VALUE 

(.) 
CONCENTRATION 

.010 

.013 

.033 

< .100 

< .0002 

.019 

.0015 

(z) MASS 

d. N O . O F 
A N A L -
YSES 

12 

12 

12 

12 

12 

12 

24 

4. U N I T S 

a. C O N C E N -
T R A T I O N 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

b. M A S S 

-

5. I N T A K E (optional) \ 
a. L O N G T E R M 

A V E R A G E V A L U E 
( l | C O N C E N -

TRATION (2) MASS 

b. N O . O F J 
A N ^ ^ I 

0 

DIOXIN 1 
2,3,7,8-701 ra-
chloro'dlb^'n^o-P-
OiOfilb (1764^01-6) 1 
EPA Fonn 3510-20 (B«l) PAGE V-3 CONTINUE ON REVERSE 



ITEM V-B CONTINUED FROM FRONT 

1. P O L L U T -
A N T A N D 
C A S N O . 

( i f auaitable) 
g. Nitrogen, 
Total Organic 
(asN) 

h. Oil snd 
Grease 

1. Phosphorus 
(asP), Total 
(7723-14-0) 

2. M A R K -X-

B, B E - b . B S -
L i e V E C L IEVHO 

PRE- A B -
SENT SENT 

i. Radioactivity 

(1) Alpha, 
Total 

(2) Beta, 
Total 

(3) Radium, 
Total 

(4) Radium 
226, Total 

k. Sullate 
(OS SO4) 
(14808-79-8) 
1. Sulfldo 
(asS) 

m. Sulfite 
(as SO3) 
(14265-45-3) 

n. Surfactants 

0. Aluminum, 
Total 
(7429-90-5) 
p. Barium, 
Total 
(744a39-3) 
q. Boron, 
Total 
(7440-42-8) 
r. Cobalt, 
Total 
(7440-48-4) 

s. Iron, Total 
(7439-89-6) 

t. Magnesium, 
Total 
(7439-95-4) 

u. Molybdenum, 
Total 
(7439-98-7) 
V. Manganese, 
Total 
(7439-96-5) 

w. Tin, Total 
(7440-31-5) 

X. Titanium, 
Total 
(7440-32-6) 

001 
3. E F F L U E N T 

a. M A X I M U M D A I L Y V A L U E 

1.) 
CONCENTRATION 

• 

(z) MASS 

b. M A X I M U M 30 PyAY V A L U E 

(< l 
C O N C E N T R A T I O N 

\ 
\ 

.323 

,670 

,293 

(z) MASS 

C.LONG T^^^ j y f ^ f t ^ f - VALUE 

M 
CONCHNTR ATION 

,27.0 

,600 

,240 

(z) MASS 

d. N O . O F 
A N A L -
YSES 

12 

12 

12 

4. U N I T S 

a. C O N C E N -
T R A T I O N 

PPM 

PPM 

PPM 

b. MASS 

-

- . 
5. I N T A K E (optional) | 

Ae '^°A '«%VA^"uE 
(<) 

CONCENTRATION 
(2) MASS 

5. N O . O F 
A N A . L -
YSES 

• 

^ 

w 

EPA Fornn 3510-2C I6-80) PAGE V-2 CONTINUE ON PAGE V • 3 



CONTINUED FROM PAGE 3 OF FORM 2-C 

EPA I.D. NUMBER (copv from Item 1 of Form J) 

m 002699094 

O U T F A L L N U M B E R 

002 
( 

Form Approved OMB No. 1S8-R0173 

PART C - If you are a primary industry and this outfall contains process wastewater, refer to Table 2c-2 in the instructions to determine which of the GC/MS fractions you must test 
for. Mark " X " in column 2-a for all such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides, and total phenols. If you are not required to mark 
column 2-a (secondary industries, non-process wastewater outfalls, and non—required GC/MS fractions), mark " X " in column 2-b for each pollutant you know or have reason 
to believe is present. Mark " X " in column 2-c for each pollutant you believe to be absent. If you mark either columns 2-a or 2-b for any pollutant, you must provide the re-
sults of at least one analysis for that pollutant. Note that there are seven pages to this part; please review each carefully. Complete one tab\e. (all seven pages) for each outfall. 
See instructions for additional details and requirements. 

1. P O L L U T A N T 
A N D C A S 
N U M B E R 
(if available) 

2. M A R K ' X ' 

a T E S T 
ING 
RE-

QUIR-
ED 

b . B E -
L IEVEO 

PRE-
SENT 

C B E -
A B -

SENT 

3. E F F L U E N T 
a. M A X I M U M D A I L Y V A L U E 

IO 
C O N C E N T R A T I O N 

METALS, CYANIDE, AND TOTAL PHENOLS 
I M . Antimony, 
Total (7440-36-0) 

2M. Arsenic, Total 
(7440-38-2) 

3M. Beryllium, 
Total, 7440-41-7) 

4M. Cadmium, 
Total (7440-43-9) 

5M. Chromium, 
Total (7440-47-3) 

6M. Copper, Total 
(7550-50-8) 

7M. Lead, Total 
(7439-97-6) 

8M. Mercury, Total 
(7439-97-6) 

9M. Nickel, Total 
(7440-02-0) 

10M. Selenium, 
Total (7782-49-2) 

11M. Silver, Total 
(7440-22-4) 

12M. Thallium, 
Total (7440-28-0) 

13M. Zinc, Total 
(7440-66-6) 

14M. Cyanide, 
Total (57-12-5) 

15M. Phenols, 
Total 

(Z) MASS 

' 

*'• "''^^")y^.l?o?/?/ ^'^'-"^ 
( l l 

CONCENTRATION 

.010 

< ,010 

.014 

< ,100 

4 ,0002 

,018 

.002 

(2} MASS 

C . L O N G T ^ ^ ^ M ^ ^ , ^ p ^ ^ . V A L U E 

(< l 
CONCENTRATION 

.010 

<.010 

.020 

< .100 

^•,'0002 

.029 

,003 

(z) MASS 

d N O . O F 
A N A L -
YSES 

52 

52 

52 

52 

52 

52 

52 

4. U N I T S 

a. C O N C E N -
( T R A T I O N 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

b. M A S S 

5. I N T A K E (optional) \ 
a. L O N G T E R M 

A V E R A G E V A L U E 
(1 ) C O N C E N -

TRATION 
• 

(2) MASS 

b. N o . o n J 

YSES ^ 

{ 

DIOXIN 1 
2,3,7,8-Tetra-
chlorodibenzo-P-
Dioxin (1764-01-6) 1 
EPA Forni 3510-2C (6-80) PAGE V-3 CONTINUE ON REVERSE 



ITEM V-B CONTINUED FROM FRONT 

1 . P O L L U T -
A N T A N D 
C A S N O . 

(ifmaaable) 
g. Nitrogen, 
Total Organic 
(asN) 

h. Oil and 
Greats 

1. Phosphorus 
(as P), Total 
(7723-14-0) 

2. MARK 'X' 
a . B E -

L i E V e o 
PRB-
SBNT 

b . D E -
L IEVBO 

A B -
SSNT 

J. Radioactivity 

(1) Alpha, 
Total 

(2) Beta, 
Total 

(3) Radium. 
Total 

(4) Radium 
226, Total 

K. Sulfate 
(as SO4) 
(14808-79-8) 
i. Sulfide 
(asS) 

m. Sulfite 
(as SO3) 
(14265-45-3) 

n. Surfactants 

0. Aluminum, 
Total 
(7429-90-5) 
p. Barium, 
Total 
(7440-39-3) 
q. Boron, 
Total 
(7440-42-8) 
r. Cobalt, 
Total 
(7440-48-4) 

9. Iron, Total 
(7439-89-6) 

t. Mognstlum, 
Total 
(7439-95-4) 

u. Molybdenum, 
Total 
(7439-98-7) 
V. Manganets, 
Total 
(7439-96-5) 

VI. T in , Total 
(7440-31-5) 

x^Titanlum, 
Total 
(7440-32-6) 

OUTFALL # 002 

3. E F F L U E N T 

a. MAXIMUM DAILY VALUE 
( i l 

C O N C S N T R A T I O N 
{z ) MASS 

b. MAX..^}^M a ^ g ^ ; ^ VALUE 

M 
CONCENTRATION 

.125 

2.65 

1.25 

(a) MAOB 

C L O N G T ^ ^ M ^ 

(.1 
CONCSNTRATION 

.200 

2.83 

1.40 

g j ^ g y . VALUE 

(a) MASS 

' 

d. NO.OF 
ANAL-
YSES 

52 

52 

52 

4. U N I T S 

a. CONCEN-
TRATION b. MASS 

5. I N T A K E (optional) \ 

^^i^i^-^Si^B 
(< l 

C O N C E N T R A T I O N 
(s ) MASS 

3.NO.OF 
ANAL-
YSES 

< 

EPA Fonn 3S10-2C (6-80) P A G E V-2 CONTINUE ON PAGE V • 3 
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UNITED STATES 

DEPARTMENT OT THE INTERIOR 

Sui te D, 3530 Pan American Highway NE 
Ecological Serv ices ' Ay^ 

ti u , 3530 Pan American Highway NE / W , 
Albuquerque, New Mexico 87107 ^ 

February 1 1 , 1988 

Ms. Ellen Caldwel l , Permits Branch (6W-PS) 
U.S. Environmental P r o t e c t i o n Agency 
Al l i ed Bank Tower 
1445 Ross Avenue 
D a l l a s , Texas 75202-2733 

RE: Public Notice of Draft NPDES Permit 

Dear Ms. Caldwel l : 

This responds t o the pub l ic n o t i c e dated January 16, 1988 for d r a f t NPDES 
permits No. NM0000019, No. NM0028576, No. WM0022306 and No. 1^10020303. 
We have reviewed the d ra f t permi ts for resource i s s u e s of concern t o our 
agency. We w i l l take no a c t i o n on these permi ts a t t h i s t i m e . 

Johrt-C<^e te r son 
F ie ld Supervisor 

c c : 
D i r e c t o r , New Mexico Department of Game and F i s h , Santa Fe, New Mexico 
D i r e c t o r , New Mexico Health and Environment Department, Environmental 

Improvement D iv i s i on , Santa Fe, New Mexico 
Regional D i r e c t o r , U.S . Fish and Wi ld l i f e Se rv i ce , Fish and Wi ld l i f e 

Enhancement, Albuquerque, New Mexico 

FEB 1 6 1988 

6W-P3 



PERMITS TO PUBLIC NOTICE ON .i^miary 16, iqRR 

EFFECTIVE DATE OF 
PERMIT NO. ACTION APPLICANT NAME PROPOSED PERMITS 

NM0000019 REP Arizona Public Service Company February 26, 1988 
NM0020303 REP Village of Los Lunas February 26, 1988 
NM0022306 REP Molycorp, Inc.(Questa Division) February 26, 1988 



RCPLV TO 
ATTSNTieM OF: 

DEPARTMENT OF THE ARMY 
A L 3 U Q U E R Q U E DISTRICT. CORPS OF ENGINEERS 

P. O. BOX 15BO 
ALBUQUERQUE. NEW MEXICO 8 7 1 0 S - 1 5 8 0 

June 2, 1988 

Construction-Operations Division 
Regulatory Branch 

-V j i .) 

Ms. Ellen Caldwell 
Permits Branch (6W-FS) 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas. Texas 75202-2733 

Dear Ms. Caldwell: 

This i s in response to your request for an evaluation of the 
impact t h a t the d i scharge descr ibed in the fo l lowing p e r m i t 
applicat ions wil l have on anchorage and/or navigation. 

Applicant 

Homestake Mining Company 

Bakum Resources Corporation 

Molycorp, Inc. 

Quivira Mining Company 

Quivira Mining Company 

Uranium King Corporation 

City of Santa Fe 

Mesilla Valley Enterprises 

Twining Water & Sanitation 
District 

Application Number 

NM0020389 

NM0028215 

NM0022306 

NM0020532 

NM0028207 

NM0028169 

NM0022292 

NM0029769 

NM0022101 

m^MU \-

Mi 6 1983 



-2-

The receiving waters are not subject to navigation. If the 
proposed work involves discharges of dredged or fill material into 
waters of the United States, a Department of the Army permit under 
Section 404 of the Clean Water Act may be required. The work may 
be permitted by the nationwide permit for utility lines including 
outfall and intake structures (33 CFR 330.5 (a)(7)) provided the 
applicant complies with all permit conditions. A summary of tbe 
provisions of this nationwide permit is enclosed. Activities 
which are not authorized by the nationwide permit may require an 
individual permit. 

Sincerely. 

Robert E. Meehan, P.E. 
Chief, Construction-Operations Division 

Enclosure 



Homfe iQUJ-Pi 

/ t / /0Oo:223c/ 

MAY 1 6 1988 

REPLY TO: 6H-P 

MEHQRAHDUH 

SUBJECT: Potential Human Health Criteria Exceedences - 304(1) Listings 
and Other Hater Quality Criteria Exceedences 

FROH: Jack V. Ferguson 
Chief /s/Jack V. Ferguson 
Permits Branch (6W-P) 

TO: Robert B. Elliott 
Chief 
Uater Quality Branch (6W-Q) 

In accordance with the Region 6 Third Round Penait Isspleerantatlon 
Strategy, the discharge from the following facility has been evaluated* 
Our calculations show that an exceedence of EPA's Quality Criteria for 
Water nay result in the receiving stream at low f1o» due to this discharge 
as follows: 

Facility Hane/NPOES Ho. 

Holycorp, Inc r910022306 

Location 

Questa. New Hexico 

Receiving Streara/Segment No. /'-''lit 

Red River 2-119 / i f 

Fish Consunption /. / / 
/ / Calculated 

ParaiMter(s) Criteria Concentration 
H/A R/A N/A 

In accordance with our Regional Policy, we ask that you request 
that the State evaluate this/stream segnent for Inclusion on their 304(1) 
listings with subsequent developownt of an appropriate control strategy 
for the para^terCs) In question. 

y 



- 2 

In addition, our calculations for the following parameters show 
that an exceedence of EPA's Quality Criteria for Water and/or %L's may 
result in the receiving strean at low flow due to this discharge as 
fol1ows: 

Fish and (fater Consumption 

Paragetcr(s) 

N/A 

H a s 

Paraceter(s) 

N/A 

Aquatic Life 

Parameter(s) 

Cadmium 
copper 
lead 

Attached Is a suBinary of our calculations. 

Criter ia 

N/A 

Cri ter ia 

ft/A 

Cri ter ia 

0.00066 
0.0065 
0.0013 

Calculated 
Concentration 

N/A 

Calculated 
Concentration 

R/A 

Calculated 
Concentration 

0.0045 
0.0169 

<0.0225 

Attachment 

cc: ^yron 0* Knudson (6W) 
304(1) Referral File 

Kathleen Sisneros, NMEID 
• 1 1 1 ' -

ir 



This is our response to the comments received on the subject draft NPDES 
permit in accordance with our regulations. 

RESPONSE TO COMMENTS 
DRAFT NPDES PERMIT 

Permit No.: 

Permittee: 

Facility Name/Location: 

Draft Pennit Public Notice Date; 

Prepared by: 

NM0022306 

Molycorp, Inc. 

Questa, New Mexico 

February 16, 1988 

Fred Humke 

Issue No. 1 

Molycorp has submitted new analytical data for certain parameters 
which they present as' representative of the effluent being discharged 
from Outfall 001 with the Ion Exchange Treatment plant in operation; 
and which they believe should justify 1/quarter rather than 1/month 
biomonitoring. 

Response No. 1 

EPA has reviewed and accepted this analytical data. The following 
table compares the new analytical data with MCL, human health and chronic 
aquatic biota criteria. 

Where: Ce = effluent concentration 
Cr = downstream river concentration 
Df = 4.44 = dilution factor 

Parameter/mg/l 

Arsenic 
Cadmium 
Copper 
Cyanide 
Lead 
Mercury 
Zinc 

Ce 

0.013 
0.020 
0.075 
0.0029 
<0.1 
<0.0002 
0.032 

Cr 

0.0029 
0.0045 
0.0169 
0.0007 
<0.0225 
<0.00005 
0.0072 

' 

MCL 

0.05 
0.010 
N/A 
N/A 
0.050 
0.002 
N/A 

Human* 
Health 

N/A 
0.010 
N/A 
0.200 
0.050 
0.00014 
N/A 

Chronic* 
Aquatic 
Biota 

0.048 
0.00066-*̂  
0.0065-^-
0.0052 
0.0013*^-
0.0012 
0.047 

•Gold book values 

This comparison shows that the instream concentrations, Cr, still 
exceed the chronic aquatic biota criteria for cadmium, copper and lead. 
However, based on the long retention time of the impoundment, l/quarter 
biomonitoring is allowed. 



- 2 

Issue No. 2 

Molycorp requests that biomonitoring not be required for Outfall 002. 

Response No. 2 

Independent biomonitoring was not required for Outfall 002. Under 
Part Ill.C.d. of the permit, flow weighted composite samples are required 
from Outfalls 001 and 002. Based on the analytical data submitted by 
Molycorp, this could actually be advantageous to Molycorp for some 
parameters, even with ion exchange treatment levels at Outfall 001. 
Composite biomonitoring is retained for Outfalls 001 and 002. 

However, based on a subsequent agreement with Molycorp, a one-time 
biomonitoring requirement is established for Outfall 002 alone, to be 
initiated within 60 days of the effective date of the renewed permit. 
Based on a daily average discharge of 0.462 MGD from Outfall 002 and the 
stream low flow of 16 MGD, a dilution of 2.8% at low flow and 5.5% 
dilution at 1/2 low flow are applied in this test. 

Issue No. 3 

NMEID recommends that for Outfall 002, from the effective date and 
lasting until mill start-up that the permit requirements be clarified for 
manganese and molybdenum. 

Response No. 3 

EPA has modified the conditions on Page 2 of Part I for manganese 
and molybdenum. Effluent limitations are deleted for manganese and 
molybdenum, but monitoring and reporting are required. 

Issue No. 4 

NMEID recommends that on Page 2 and 4 of Part I, flow measurement 
requirements be re-evaluated. NMEID questions the sample type of 
"daily estimate" as being accurate enough to calculate loading values. 

Response No. 4 

"Daily estimate" applies only to Outfall 002, which is a relatively 
small seep and constitutes a small flow relative to the nonnal discharge 
from Outfall 001. Outfall 001 flow monitoring is based on continuous and 
totalized flow monitoring. Therefore, the loading values as listed on 
Page 4 of Part I for molybdenum (25 lbs/day daily average and 50 lbs/day 
daily maximum) must be achieved for the sum total of Outfalls 001 and 
002. Based on the characteristics of the seep at Outfall 002, both NMEID 
and EPA previously had agreed that it would be very difficult to implement 
a more precise flow monitoring methodology, and the result on the sum 
total would not be significant. 
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^ , T . « ^ S ^ | p | . . « , ^ O T . , , | ^ . . M C ^ 

DEC 23 1987 

REPLY TO: 6W-P 

MEMORANDUM 

SUBJECT: NPDES No i 'NM0022306 j^o lycorp 

TO: 

, ^ 

FROM: Jack Ferguson / s / J a c k V. Fsrauson 
Chief 
Permi ts Branch (6W-P) 

Oscar Cabra 
Chief 
Water Supply Branch (6W-S) 

The c a l c u l a t e d i n - s t ream c o n c e n t r a t i o n (ISC) o f 0.103 mg/l f o r a rsen ic 
i n the d ischarge f r a n t h i s f a c i l i t y exceeds t he MCL of 0.05 mg/l under 
pr imary d r i n k i n g water r e g u l a t i o n s . Th is f a c i l i t y d ischarges t o t h e Red 
R iver I n Segment 2-120 of t he Rio Grande River Bas in , f b r which domest ic 
water supp ly I s a designated use . However, no e x i s t i n g water supply 
in takes are loca ted a t or below t h i s p o i n t I n t he streeon segment. The 
lower stream segR»nts do not have domestic water supp ly as a des ignated 
use. 

/ 

/ • i ; 

CONCURRENCES 

OFFICIAL FILF L O ^ 

.U.S. sro 



NEWMEXJCO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

Pos t Off ice Box 9 6 S 
Santa Fe. New Mexico 8 7 5 0 4 - 0 9 6 8 

G A B R E Y C A R R U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

March 16, 1988 

Mr. Myron Knudson 
U.S. Environmental Protection Agency 
Allied Bank Tower 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Re.: State Certification 

Dear Mr. Knudson: 

Enclosed please find the state certification for the following permit; 

Molycorp Inc., Permit No. NM0022306 

Comments and conditions are enclosed on separate sheets. 

Sincerely, 

^ / ^ 
Kathleen M. Sisneros 
Bureau Chief 
Surface Water Quality Bureau 

MS/ms 

Enclosures 

cc: NMEID District II Office 
NMEID Taos Field Office 
Fred Humke, U.S.EPA (6W-PI) 
David Shoemaker, Molycorp Inc, 

EQUAL OPPORTUNITY EMPLOYER 

mmm^ 
MAR 1 819W 

6VV-PS 



"I I" 
NFVMegco 
HEALTH A N D E N V I R O N A A I N T 

0£PAAtM£NT 

Post Off ice Box gSB 
Ssnca Fa, New Mexico € 7 S 0 4 > 0 S 6 S 

OARP6V CAPRuTHERe 
Qov«rnor 

LARRY QQROON 
Sscretary 

CARUA L. MUTH 
• •pucy Sacratany 

March 16, 1988 

Mr, Myron Knudson 
U.S. Environmental Protection Agency 
Allied Bank Tower 
1445 Ross Avenue 
Dallas. Texas 75202-2733 

Re; State Certification 

Dear Mr. Knudson: 

Enclosed please find the state certification for the following permit: 

Molycorp Inc., Permit No. NM0022306 

Comments and conditions are enclosed on separate sheets. 

Sincerely, 

J^U 4^ 
Kathleen M. Sisneros 
Bureau Chief 
Surface Water Quality Bureau 

MS/ms 

Enclosures 

cc: NMEID District II Office 
NMEID Taos Field Office 
Fred Humke, U.S.EPA (6W-PI) 
David Shoemaker, Molycorp Inc. 

PRR 

eOUAL OPPORTUNITY EMPLOYER 

T00-DN 68St7 886 SdO/QSH SZJST 88/iT/£0 
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H 
& E N V I R O N M E N T 

l ltP/.RTMCtll 

I 
EPA riJ^ivi =~ LAKK1.(IHfft5 

OvrrntM 

STATE OF NEW M E X I C O ^ ^ 
Trrm is n i--̂ .̂..<.-, 

0riu< 
ENVIRONMENTAL IMPROVEMENT DlVl^tOWi 

P.O. Box 968, Santa Fe, New Mexico 87504-0968 

(505)827-2805 

OROOM 
^f'.rr l- irv 

• - • ' ' rji'-iju'.v Sr i ' ^ r r - i fy 

DATE: 

TELECOPIER TRANSMIHAL 

Time: /c.2 J / ^ r > Page / OF rz 
(inc. transmittal) 

PLEASE DELIVER THE FOLLOWING PAGES TO: 

TO: M^con Kr^c^^ ' 'S£>^ 

OCATIOM ; ^S^F/I Rfy.. XI D</^"^^^i { f ^ J 

Telephone Number:*i^^^ ^ ^ S ^ - ' ^ / ^ O 

Telecopier Number: ^// 6 ' ^ < ' ^ ' ^ ^ 

I dP/ '^^ b / i ^ ^ J FROM ^ 

Te1ep5t©ne; (505) 827-2805 

TELi NUMBER; (505 827-2402 

Comments: 

3 
EOUAL OPPORTUPgiTv tMPLOrER 

•̂  T00 T00 "ON 6821? 886 SdO/aSH 

MAR 181988 

6W-PS 
8£:2T 88/ iT /£0 

_.,_ . j tMia 



FEB 2 6 1988 

REPLY TOr 6M-PI 

Ms. Kathleen H. Sisneros 
Bureau Chief 
Surface Water Qaallty Bureau 
Hew (texico Eovlronmental 

I^roveaent Division 
P.O. Box 968 
Sanfa Fe, Rew Itexleo 87504-0968 

Re: NPOES Permit m , NH0022306, 
ftelycorp 

Dear Hs. Sisneros: 

In response to your letter dated February 11, 1988, we agree to an 
extension of the certification period of the perclt for N{<9EI0 until 
March 16, 1988. 

The only significant change to this proposed perslt Is the addition 
of the third round bIcMRMltorlng. NffilO has previously been closely 
Involved elth EPA In the devalopoent of this Molycorp pemit and has 
previously certified these perslt conditions. 

Please feel free to have your staff contact se at (214) 6S5-7180 to 
clarify conditions with which they o^y, {Mve questions. 

/ ',Sf*»cerely yours, 

I M 
• 1 ^ 1 . f 

/ /•/Pre 
7 f^Sr. 

Fred Humke 
Environmental Engineer 

bcc: Reading file (6W-PI)/ 
Fred Humke (6H-PI)v/ 

6H-PI:FHUMKE:wt:x7180:2/22/88:Disk WT-22:#12:260 

6W-PI If 
Huffman ^ 



DEPARTMENT 

STATE OF NEW MEXICO 
M U M W » » a i - H I L M i > M l l l i m » J » J . H I M « M « . « M W i r n ; u » M J 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe. New Mexico 87504-0968 

(505)827-2805 

GARREY CARRUTHERS 

Governor 

LARRY GORDON 

Secreurv 

CARLA L.MUTH 

Deputy Secretdrv 

MICHAEL BlJRKHASr 

DiviMOn Director 

February II, 1988 Certified Mail 
Return Receipt Requested 

Mr. Myron Knudson 
U.S. Environmental Protection Agency 
Allied Bank Tower, 12th Floor 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Re: State Certification of NPDES Permit NM0022306, Molycorp, Inc. 
Division 

Dear Mr. Knudson: 

Questa 

The State of New Mexico Environmental Improvement Division (NMEID) hereby 
requests an extension to provide certification pursuant to Section 401 of the 
federal Clean Water Act fcr the referenced draft permit. The permit is 
currently in the public notice period. The NMEID requests this additional time 
to adequately review the draft permit. The-N^mo, expects an extension of sixty^ 
(•604~daysj3eyond the current February 16, 1988 deadline will be sufficient to 
review this matter. 

IF you have any questions please contact Mike Saladen at (505) 827-2798. 

Sincerely, '' 

Kathleen M. Sisneros 
Bureau Chief 
Surface Water Quality Bureau 

MS/ms 

cc; Fred Humke, USEPA (6W-PS) 
Ellen Caldwell, USEPA (6W-PS) 
Oavid Shoemaker, Molycorp, Inc. 

EQUAL OPPORTUNITY EMPLOYER FEB 1 6 1988 

I 
. . •Xik 
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DEPARTMENT 

STATE OF NEW MEXICO 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87504-0968 

(505) 827-2805 

CARREY CARRUTHERS 

Governc 

LARRY GQROQN 

$e<ret-irv 

CARLA L.MU^h 

Deputy Secretdrv 

MICHAEL 3UR>H.i.^r 

Division Dire':tOr 

February 11, 1988 Certified Mail 
Return Receipt Requested 

Mr. Myron Knudson 
U.S. Environmental 
Allied Bank Tower, 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Protection Agency 
12th Floor 

Re: State Certification of NPDES Permit NM0022306, Molycorp, Inc., Questa 
Division 

Dear Mr. Knudson: 

The State of New Mexico Environmental Improvement Division (NMEID) hereby 
requests an extension to provide certification pursuant to Section 401 of the 
federal Clean Water Act for the referenced draft permit. The permit is 
currently in the public notice period. The NMEID requests this additional time 
to adequately review the draft permit. The NMEID expects an extension of sixty 
(60) days beyond the current February 16, 1988 deadline will be sufficient to 
review this matter. 

If you have any questions please contact Mike Saladen at (505) 827-2798. 

Sincerely, •" 

Kathleen M. Sisneros 
Bureau Chief 
Surface Water Quality Bureau 

MS/ms 

cc: Fred Humke, USEPA (6W-PS) 
Ellen Caldwell, USEPA (6W-PS) 
David Shoemaker, Molycorp, Inc. 

EQUAL OPPORTUNITY EMPLOYER FEB 1 6 1988 

V V -
V l l ' • 
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SUBJECT-

TSOM 

T O 

UNITED ;)IATES ENVIRONMENTAL K K u t c ^ i 

EXPIRING PERMIT 

WATSON, CHIEF 
TS ISSUANCE SECTION (6W-PS) 

4 ' M t . l k I < • 

NPDES # i i rn iDQ^KX^ 

EXPIRATION DATE 9 t ; ^ S ^ 

DATE APP REC'D l 0 9 - ^ 7 

Kenneth Huffman (6W-PI) 

The attached application is for the expiring NPDES permit reference above. 

As In accordance with the new consolidated regulations, a completness review 
1s required and a response must be given to the applicatnt within 60 days from 
the receipt of this application. 

In order to meet the 63-day response time, please follow the below timetab-.e 
as closely as possible. Hopefully, this will allow sufficient time to 
review the application and make your determination whether the application 
is complete or deficietit. If further time is necessary, please advise 
6W-PS as soon as possible. 

PROJECTED CLEARANCE 
DATE 

COMPLETION 
DATE 

INITIALS 

j D - ^ - ' ^ T 6W-P1 Completeness Review Completed q ^ ^ ^ ^ ^ j O ^ ^ 

ocalU 6W-PS Mail ing of Corr.pleteness/ 
Def ic iency Detenr-.ination 

t f A fe . / - )32C.t i R . . . J-?*) 

\ H ' 1 



U A T E 

LflBjECT-

TROM 

•ro 

AT£S 
V-. 

UNITED STATES ENVIRONMENTAL K K U I C C i IUH 

EXPIRING PERMIT 

..'WATSON, CHIEF . , 
',JTS ISSUANCE SECTION (6W-PS) ^ j S l d ^ ^ ^ ' ^ 

NPDES * i i rn i : ^^bocr ) 
EXPIRATION DATE g - . S O W 

DATE APP liEC'D I O - 9 - 5 ? 7 

Kenneth Huffman (6W-PI) 

The attached appHcattoD 1s for the expiring NPDES pennit reference above. 

As In accordance with the new consolidated regulations, a completness review 
Is required and a response must be given to the applicatnt within 60 days from 
the receipt of this application. 

In order to meet the 62-day response time, please follow the below timetab-.e 
as closely as possible. Hopefully, this will allow sufficient time to 
review the application and make your determination whether the application 
Is complete or deficient. If further time Is necessary, please advise 
6W-PS as soon as possible. 

PROJECTED CLEARA.NCE 
DATE 

COMPLETION 
DATE 

INITIALS 

jO- )M • J I 6W-PI Cor.pleteness Review Completed 

) D • \ ^ S ' l 6W-PS Mailing of Completeness/ 
Deficiency Detenr.ination 

f PA r - * 132:•« i ' s ' . i - H ) 

\ H j f \ * i X 
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Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

uni®n 
MOLVCORP 
March 4 , 1986 

Mr. Myron Knudson, P.E. 
Director, Water Management Division (6W) 
U.S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, Texas 75270 

RE: NPDES Permit #NM0022306 

Dear Mr. Knudson: 

In accordance with NPDES Permit #NM0022306, Section D Reporting 
Requirements, Part 11 A,B,C, Signatory Requirements, Molycorp 
herein advises the U.S. Environmental Protection Agency, Region VI, 
of the following change: 

Due to the retirement of Mr. C. R. Sacrison, ultimate signatory 
requirement responsibilities turn to Mr. David R. Shoemaker, 
General Superintendent of Molycorp, Inc., Questa. 

This letter is intended to serve as official notification of that 
change. 

If you have any questions regarding the above information, please 
call me at (505) 586-0212. 

Sincerely yours. 

Jpffn Stribling 
environmental Coordinator 

JS:em 

CC: R.G. Dewey 
D.R. Shoemaker 
L.E. Apodaca 
R. Ferland 
F. Martinez 
B. Renison 
P. Howard 

MAR 111986 

6W-PS 



Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

uni®n ^ 
MOLVCORP 
March 6 , 1986 

Mr. Myron Knudson 
Director, Water Management Divison (6W) 
U.S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, Texas 75270 

RE: Molycorp/Questa 
NPDES PERMIT NM0022306 
Request for Modification 

Dear Mr. Knudson: 

The purpose of this letter is to request a minor modification 
to Molycorp's NPDES Permit for the Questa Operation. This request 
is being filed pursuant to 40 C.F.R. 122.62. 

The current NPDES Permit became effective on August 6, 1985, 
and expires at midnight August 30, 1988. Although this permit is 
acceptable to Molycorp in almost ,all respects when operating under 
normal conditions, recent events have dictated the need to request 
a permit modification. 

The portion of the Permit for which Molycorp requests modifi
cation, and the reason therefore, is set out below: 

Molycorp (Requests that Part I of the Permit under monitoring 
requirements, ineasurement frequency once per week be amended to 
read once per month. 

This is based on the following facts: 

Due to continuing depressed molybdenum market conditions, 
Molycorp was forced to discontinue milling operations on 2-28-86. 
It is anticipated that the mill shutdown will be for an extended 
period of time (minimum of 1-2 years). However, this will be 
dictated by market conditions. 

MftR 171988 

6W-PS 
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Mr. Myron Knudson 
March 6, 1986 
Page 2 

During the shutdown period no flow will occur at outfall 
001 (surface discharge) and reduced flow will be observed at 
the 002 outfall (seepage discharge). In addition, the analytical 
concentration levels of the 002 discharge are extremely consistent 
as indicated below. 

Outfall 002 

Discharge Monitoring Report (DMR) 
Information Submitted to EPA for 1985 
All Values in mg/L, except PH units. 

Minimum Reported 
Value (Daily Aver-
ages) Parameter 

PH 
C.O.D 
T.S.S 
Total 
Total 
Total 
Total 

Arsenic 
Cadmium 
Copper 
Cyanide 

Flouride 
Total 
Total 
Total 
Total 
Total 
Total 

Iron 
Lead 
Manganese** 
Mercury 
Molybdenum** 
Zinc 

Maximum Reported 
Value (Daily Aver
ages} 

7.1 
4 
1 
<.01 
<.01 
.01 

<.001 
2.0 
.16 
.03 

1.2 
<.0002 
2.0 
.02 

8.2 
8 
12 
<.01 
.02 
.06 
.002 

2.3 
.18 
.08 

1.8 
<.0002 
2.8 
.06 

Permit Limit 
(Daily Averages 
except when noted) 

6 - 9 
60 mg/L 
20 mg/L 
.5 mg/L 
.05 mg/L* 
.15 mg/L 
.025 mg/L 

3.0 mg/L* 
.6 mg/L* 
.3 mg/L 

1.5 mg/L* 
.001 mg/L 

2.0 mg/L* 
.2 mg/L* 

Biomonitoring No toxicity at 1007o concentration 

*Daily Maximum 
**Please note Manganese and Molybdenum concentration limits are suspended 
during periods of zero flow from outfall 001. 

In suimnary, Molycorp requests sampling frequency to be reduced 
from once per week to once per month based on: 

1. Mill shutdown, thus eliminating flow from outfall 
001 and reducing flow from outfall 002. 

2. Extremely consistent concentration levels for 
selected parameters on our NPDES permit at 
outfall 002. 



^•. 

Mr. Myron Knudson 
March 6, 1986 
Page 3 

3. Criteria set forth in 40 C.F.R. 122.62, Paragraph (A) 
Causes for Modification, Subparagraph (1). Alterations 
to Permitted Facility. Specifically, permits may be 
modified when there is substantial alterations to the 
permitted facility which occur after permit issuance 
which justify the application of permit conditions that 
are different or absent in the existing permit. 

4. Costs incurred for analytical analysis for NPDES Permit 
compliance. 

Thank you for your consideration of this modification request. We 
look forward to discussing it with you and your staff in the near 
future. Please call if you have any questions. 

Very truly yours. 

Stribling 
''Environmmental Coordinator 

JS :em 



. * UNITEO STATi^pNVIRONMENTAL PROTECTION AGENCY 

JECT: MUDIFICATION REQUEST FOR AN ISSUED PERMIT 

f t^oO 

FROM 

T O 

The referenged^pl lcat ion and/or le t te r Isee attached copy) has been 
submitted to this off ice requesting a modification to thei r exist ing 
NPDES penult. 1^^11110313^0^ 
Please return th is form to 6W-PS In i t i a l i ng your desired course of 
act ion. 

Name of Fac i l i t y ; U f l i r ^ n m o \ U^O.Ae£). 

From the Information submitted, I t would appear that a new pwemit 
• should be written and issued Independently from the previously Issued 

permit. A new NPDES number should be assigned to tn is request. 

The Information received requesting a modification to the permit does 
not Include enough Information to make a determination. Please request 
additional information from pennittee In tne form of a Short Form A, 
B, C, or D, or Standard Form A or C. (Please c i rc le appropriate form.), 

EPA staf f w i l l handle the request and modify the permit i f necessary. 
Please refer to ^UAA/^< r * (Optional) 

EPA Is In agreement with changing the permit. Send a copy of the 
request to the appropriate state agency for draft ing of a new permit. 

Send a copy of the request to the appropriate state agency to draft 
a new permit I f the state agency determines that a change Is warranted. 

The request does not warrant a change to the permit. Please place In 
permit f i l e for future reference. 

Attachment($) 

« P A re-m 1330.6 iR t . . J.74) 



UNITED STAT^^VIRONMENTAL PROTECTION AGENCY 

,ECT. MUDIFICATION REQUEST FOR AN ISSUED PERMIT 

rnOM 

T O 

^ ^ T s u f E N ^ ^ f e ^ : ^ Ocx . t t<^S 

The referenced application and/or letter (see attached copy) has been 
submitted to this office requesting a modification to their existing 
NPDES pennit. KW^^C^C.^T^-^nXr. 

Please return this form to 6W-PS Initialing your desired course of 
action. 

Name of Facility: UOiTO. rr^^r.\ vl O / Y D . 

From the Information submitted, It would appear that a new pwemit 
• should be written and Issued Independently from the previously Issued 

permit. A new NPDES number should be assigned to tnis request. 

The Information received requesting a modification to the permit does 
not Include enough infonr.ation to make a determination. Please request 
additional information fron permittee in tne form of a Short Form A, 
B, C, or D, or Standard Fonn A or C. (Please circle appropriate form.) 

EPA staff will handle the request and modify the permit If necessary. 
Please refer to » (Optional) 

EPA Is In agreement with changing the pennit. Send a copy of the 
request to the appropriate statfe agency for drafting of a new permit. 

Send a copy of the request to the appropriate state agency to draft 
a new permit if the state agency determines that a change Is warranted. 

The request does not warrant a change to the permit. Please place In 
permit file for future reference. 

Attachment{5) 

I P A ro*.1}304(ft*«. ).?«) 
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U N I T E D STATES E N V I R O N M E N T A L PROTECTION AGENCY 
REGION VI 

'"'PBOit"^^ '201 ELM STREET 
DALLAS. TEXAS 7S270 

April 21, 1986 

John Stribling 
Environmental Coordinator 
l&iion Molycorp 
Questa Division 
P.O. Box 469 

Questa, New Mexico 87556 

Re: NPDES Permit No. NMb022306 

Dear Mr. Stribling: : ' 

This Is to acknowledge receipt of your permit modification request 
dated March 6. 1986 . for Union Molycorp 

It is possible that processing of your request may require time as 
modification requests are reviewed in accordance with Federal and 
State priorities for water pollution abatement. Also, please be 
advised that a request for permit modification does not relieve 
your obligation meet current permit requirements. Therefore, you 
must attempt to meet all pennit requirements to the best of your 
ability. 

Should additional information be required to complete processing 
of your request, you will be contacted. 

Sincerely, 

Jayne Watson, Chief 
Permits Issuance Section (6W-PS) 

% i t -^ r •• ^ ^ 
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REPLY TO: 6H-PI 

Mr. David R. Shoemaker. General Superintendent 
ttolycorp Inc. . Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 

Re: Application for NPDES Perait No, NM002Z306 

Dear Mr, Shosnaker: 

On March 11, 1987. U.S. EPA Region 6 published the policy under which 
all future NPDES penaits will be issued. This policy entitled the ^Third 
Round Policy" states that no source will be allowed to discharge any 
wastewater t^fch: 

1. Endangers a drinking water supply; 

Z, Threatens human health through ajuatic bioaccumulation; 

3, Causes instrei^ acute or chronic aquatic tox ic iV; or 

4. Violates an applicable State water quality standard. 

Copies of the policy and ImplsBentation strategy are enclosed. Region 6 
is presently beginning to irapleoent this policy by establishing additional 
conditions in reissued NPDES permits. "J^SB conditions include both specific 
ch^lcal sjnitorlng and blomonUoring "^ all cases, and (effluent limits 
where necessary. Results of the m^jtmritiQ will be used to determine if 
additional or more stringent effli^i)t;/iraits are necessary. 

Vour NPDES permit will be riimiidi within the next 16 sionths, and will 
Include the considerations and # 0 9 ^ 1 ons discussed above. The Region will , 
be conducting a series of work $^siTons to explain the nasi requiressents and 
to answer all questions. The sess'ion in your area will be at Room 341 of 
the Capitol Building In Santa Fe. New (Mexico on June 30. 1987. The session 
will s tart at 9:30 aa and should end by ISiOO noon. \ie request your attendance j 
because this will be an excellent forus for us to discuss these new conditions. j 

I 
/' 

i 



UNITEI ATES ENVIRONMENTAL PROTECTIOh iENCY 

The Region Is looking forward to working with you in developing and 
discussing the necessary concerns of your next permit. If you have any 
questions, please contact me or James Pendergast or Craig Weeks of my staff 
at (214) 655-7180. 

"""X-
Kenneth Huffman, Ph.D. 
Chief 
Industrial Permits Section (6W-PI) 

Enclosures 

cc: Glenn Saums 
New Mexico Environmental Improvement Division 

bcc: Reading File (6W-P) 
Craig Weeks (6W-PI) 

C.U . M^'> 

t ' :^J 

6/15/87:WEEKS(6W-PI):TN:H-13#25:#474 

CONCURRENCES 

SYMBOL k 

SURNAME ^ 

OATE \ 
..ii. 

\ 
EPA Form 1320-1 (12-70) OFFICIAL FILE COPY 

»U.S. SPO : 1986-159-319 



[I 

0 

Molycorp, I n ^ ^ 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone; (505) 586-0212 

MOLYCORP 

August 28 , 1987 

Mr. Robert E. Layton, Jr. 
Regional Administrator 
U. S. Environmental Protection Agency 
Region VI 
Allied Bank Tower At Fountain Place 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Mr. Layton: 

Pursuant to the requirements of 40 CFR 122.6 (b), this letter hereby 
authorizes the Mine Manager of the Molycorp, Inc., Questa Mine opera
tions, to sign all reports required by an NPDES permit or other permits 
granted by EPA, The Mine Manager at the Questa Mine operations has 
responsibility for all operations at the Questa facility and is there
fore, responsible for both the facility and activity regulated under 
NPDES Permit NM 0022306. 

The current Mine Manager, Mr. David R Shoemaker, has been the signator 
on all correspondence relating to the existing NPDES Permit NM 0022306, 
and will continue to do so in the future. 

Respectfully submitted, 

R. Gene Dewey / 
President, Mining 

cc: files 
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POWER OF ATTORNEY 

"RESOLVED, That Molycorp. Inc.. a Delaware corporation licensed 
to transact business in New Mexico. hereinafter called 
"Company", hereby names, constitutes and appoints its employee 
David R. Shoemaker, of Taos. New Mexico to act as' the true, 
sufficient and lawful agent and attorney for the Company, and 
in its name, place and stead, and in its behalf said David R. 
Shoemaker is hereby empowered generally to do all things 
necessary concerning the business and activities of the Company 
in acquisition or transfer or rights for the exploring for and 

[
^ the mining, processing and milling of minerals and other 

substances within the territorial limits of the State of New 
Mexico, including the lands within said State that are owned or 
controlled by the United States of America or any agency 

I thereof, or by the several Indian tribes. Nations or Native 
» Corporations, or by the State of New Mexico or any political 

subdivision or agency within said State or any person or entity. 

I; "Without limiting the generality of the foregoing, the said 
David R. Shoemaker is empowered in the name of the Company: 

j; 1. To do and perform all acts and things necessary to locate 
and maintain lode and placer mining claims, mill-site and 
tunnel site claims on the public domain. including the 
negotiation and execution of staking contracts, tho execution, 
recording and filing of location notices and amendments and 
corrections thereto, of assessment and other affidavits and 

r statements, the ordering of surveys and the hiring of surveyors 
I as well as all other things necessary in the location, amending 

and maintenance of such claims. 

2. To do and perform all acts and things requisite to 
acquisition or transfer of surface rights, water and water 
rights, claims, tights, permits, licenses, rights of way and 
leases for mining or minerals, other than oil, gas and 
geothermal rights, on the lands and waters within the State of 
New Mexico, of any of the several Indian Tribes or Nations and 
Native Corporations with reservations wholly or partly within 
the State of New Mexico, and of any person or entity. 

r 3. To act for it and to proceed in the name of the Company"and 
i on its behalf in the presentation to the United States Bureau 

of Land Management of all applications for mineral patents with 
r respect to unpatented mining and mill-site claims situated 
j; within the State of New Mexico and the performance of all acts 

required or involved in the prosecution and carrying to 
t> completion of proceedings to obtain such mineral and mill-site 

patents, and in its name and on its behalf: to sign and 
execute all applications, notices and other documents or 
instruments: to receive service of process: to institute and 

I defend administrative actions and proceedings which may arise 
I in connection therewith and to do and perform all such further 

legal and physical acts as may be required to carry any and all 
r of such proceedings to final completion. 



{ 4. To act for and proceed in the name of the Company and on 
'' its behalf to present land exchange proposals to agencies of 

the United States including, but not limited to, the Bureau of 
I' Land Management and the Forest Service, and in the name of the 
L Company and on its behalf to enter into land exchange 

agreements with, such agencies and to pay or rocuive money to 

1^ equalize any such exchanges and in its name and on its behalf 
^ to execute and deliver deeds with or without warranties and 

such other instruments that said David R. Shoemaker deems 
.: necessary to effect such land exchanges with the United States. 

5. To make and agree upon and to apply for, accept, receive, 
execute and deliver all bonds up to and including a maximum 

I amount of Twenty-Five Thousand Dollars ($25,000.00). 

6. To represent the Company and appear before various federal, 
n state and other governmental bodies, agencies and 
I: organizations, to file statements, affidavits and other 

instruments in connection therewith, and to make necessary 
statements and certification concerning the Company and its 

I activities, including statements of interest and holdings that 
may be required by various federal, state or other governmental 

, laws or regulations. 
I 

' 7. To execute in the name of the Company such instruments and 
other documents as are necessary to carry out the powers 

I- granted the said David R. Shoemaker, hereunder. 
I 

"The Company hereby agrees to be bound by such representations 
i of said Attorney in Fact and waive any and all defenses which 
I may be available to the Company to contest, negate or disaffirm 

the actions of said Attorney in Fact under this Power of 
J Attorney. 

"The said Power of Attorney shall remain in force until notice 
of revocation shall have been received by the said David R. 

! Shoemaker: provided, however, that nothing herein contained 
' shall prejudice or affect anything lawfully done or caused to 

be done by said David R. Shoemaker or the intended exercise of 
f̂  such powers aforesaid in the interval between such revocation 
1 and the time of the same becoming known to him: or with respect 

to lands lying within Indian Reservations, until written notice 
I of such revocation shall have been filed with the Area 
|; Director. Bureau of Indian Affairs: or with respect to said 

power which is filed with a governmental authority, until 
,-: written notice of such revocation has been filed with such an 
1 authority: or with respect to said power which is recorded in a 
' recordation system, until written notice of such revocation has 

be:Mi recorded in such a system whichever is the latter, and the 
i Company does hereby ratify and confirm everything lawfully done 
I 

{ 
i. 
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or caused to be done by the said David R. Shoemaker in the 
exercise or intended exercise of such powers, including 
anything so done or caused to be done in such interval as 
aforesaid." 

IN WITNESS WHEREOF, MOLYCORP, INC. has hereunder caused its 
seal to be affixed this 9th day of October, 1986. 

ATTEST: MOLYCORP, INC. 

Assistant Secretary 
By. /QGl< t̂̂  '•<f^V-3.-v 
R. Gene Dewey. President esK 
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SECTION VI - Request for Alternative Molybdenum 
Test Procedures 



REQUEST FOR 

CONTINUED APPROVAL OF ALTERNATIVE MOLYBDENUM TEST PROCEDURE 

On April 1, 1977, Mr. John C. White, Region VI EPA Administrator, 
approved the Molycorp thiocyanate colorimetric method for determination of 
molybdenum (letter attached). Molycorp had submitted data to demonstrate 
the comparability of the standard atomic absorption method and the thio
cyanate colorimetric method. Since approval of the method, Molycorp's 
laboratory continues periodically to split samples with other labs to ver
ify the molybdenum analyses. 

Examples of the results are shown below: 

Water Well 

003 

Pope Lake 

Pilot Plant Effluent 

Molycorp 
Lab 

.24 

.01 

2.50 

0.30 

0.20 

AA Method 

.25 CEP Lab 

0.001 CEP Lab 

2.55 Molycorp Louviers 
Plant 

0.28 " 

0.19 " 

Values shown are in parts per million. 

Molycorp, Inc., hereby requests a continued renewal of the approval 
for the alternative test procedure for determination of molybdenum. 
Enclosed for review are copies of the original request from Molycorp for 
approval of the procedure (without exhibits); a description of the proce
dure and the approval from the Regional Administrator. 

Please be advised that all molybdenum values reported in our Discharge 
Monitoring Reports are results of analyses performed by the approved alter
native method. 

David R. Shoemaker 
Mine Manager 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^- f fWSl I N T E R N A T I O N A L B U I L D I N G 

420t 1£LM STREET 
-DALLAS. TEXAS 7S270 

i: *pr11 1. 1977 

^ r , C. R. Sacrison 
•̂  • General Manager 
I, Wolycorp, Inc. » 

Questa, NewMexioo 87556 

I Dear Mr. Sacrison: 

The data which you submitted on February 9, 1977 has been reviewed, 
p The procedure for the analyses of molybdenum and tlie comparability 
lc- testing data indicate that the method is very. good. In fact, the 

standard deviations indicate greater precision fpr the alternate 
j: method than for the standard method in four of the five, samples. 
{• The mean recovery for seven aliquots at the two discharge points 

was 96 percent. 

{ In view of these data, the Molycorp thiocyanate colorimetric method 
'- is approved for NFDES Permit to. NM0022306 discharges No. 001 and 002. 

If during an inspection by the State of New Mexico, Environr-ental 
P Improvement Agency or the U. S. Environmental Protection Agency, it is 
1 found that the test method is inappropriate, we reserve the right to 

withdraw approval. 

j Your efforts are appreciated. If you have any questions, please do 
^ot hesitate to call or write. 

Sincerely, 

U - ^ X ^ ^ 
n C. White 

egional Administrator 

cc: Joe Pierce, Chief 
Water Quality Division 
Environmental Improvement Agency 
P. 0. Box 2348 
Santa Fe. m 87503 
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^Molycorp, Inc. • Ouesta. New Mexico ^7556 • <505) 586-0212 

february 9, 1977 

Mr. John C» White 
Regional Administrator 
U.S. EPA 
1201 Elm Street 
Dallas, Texas 75270 

Re: Application for Alternative Test Procedure (40 CFR 136.4) 

Dear Mr. White: 

Pursuant to Molycorp's December 6, 1976 request for an alternative test pro
cedure for molybdenum for NPDES permit #NM 0022306, the EPA requested 
comparability testing to provide data on the equivalency of the standard 
and alternate methods. 

For discharges 001 and 002, comparability data from analyses by Molycorp of 
J effluent samples representative of normal operating conditions, and of effluent 
1. . samples plus standard solution, is hereby submitted. For discharge 001, 

comparability data from analysis by the New Mexico Bureau of Mines and Mineral 
|- Resources of an.effluent sample representative of normal operating conditions, 
} is also presented. Since there is normally very little variation in the 

molybdenum concentration at each discharge, it v/as neither appropriate nor 
possible to obtain samples of varying concentrations from either discharge. 

f It should be noted that the molybdenum concentration in discharge 001 is quite 
' a bit different from that in 002. Therefore, although the methods are not 

compared on varying concentrations from the same source, they are compared at 
r ' two different molybdenum concentrations. No data is included for discharge 003 
i, because molybdenum is not detectable in that discharge. All comparability 

;.,. testing was performed according to the instructions provided by EPA. The 
rr Standard Method used was the EPA approved test procedure (digestion followed 
j by atomic absorption) as specified in 40 CFT 136.3, and the AHernate Method 

used was the Colorimetric Determination of Molybdenum, as attached. 

j Table I: Effluent Sample From Discharge 001, Representative of Normal Operating 
' Conditions, analysis by Molycorp. 

F. Aliquot Standard Method Alternate Method 
13 1 

2 
3 
4 
5 

7 
Avg ± 

1.87 
1.86 
1,84 
1.84 
1.87 
1.83 
1.84 
1.85 ± .02 

1.91 
1.91 
1.91 
1.91 
1.91 
1.93 
1.90 
1.91 ± .009 
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Table I I : Discharge 001, Effluent Sample Plus Standard Solut ion, analysis 
i>y flolycorp. 

:-Al1quot Standard Method Alternate Method 
1 ~ 3.76 3.65 
2 3.78 3.69 
3 3.73 3.63 
4 3.75 3.62 
5 3.82 3.66 
6 3.86 3.67 
7 3.73 3.66 

Avg ± 3i78 ± .05 3.65 ± .02 

Source of Standard Solution: 
0.3752 grams of Climax high purity M0O3 (99.5% M0O3) was used to prepare 250 ml 
of 1000 ppm Mo standard solution. A portion of the 001 discharge sample 
analyzed as shown in Table I was spiked w[ith this solution to approximately 
double the Mo concentration. The amount added was approximately 1.9 ppm. 

Table III: Effluent Sample From Discharge 001, Representative of Normal 
Operating Conditions, analysis by New Mexico Bureau of Mines and Mineral 
Resources. 

Aliquot Standard Method Alternate Method 
~ 1 1.9 2.0 
2 2.0 2.0 
3 2.1 2.0 
4 2.1 1.9 . 
5 2.0 2.0 
6 1.8 2.0 
7 1.9 2.0 

Avg + 2.0 ± .11 2.0 + .04 

Table IV: Effluent Sample From Discharge 002, Representative of Normal 
Operating Conditions, analysis by Molycorp. 

Standard Method Alternate Method 
3.27 . 3.26 
3.23 3.16 
3.29 3.11 
3.26 3.15 
3.26 3.18 
3.23 3.18 
3.19 3.32 

Avg ± 3.25 ± .03 3̂ 19 ± .07 
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Table V: Discharge 002, Eff luent Sample Plus Standard Solut ion, analysis 
by Molycorp. 

Al iquot 
1 
2 
3 
4 
5 
6 
7 

Standard Method Alternate Method 

Avg ± 

6.39 
€.35 
€.42 
6.55 
6.48 
6.48 
6.42 

6.39 
6-45 
6.42 
6.44 
6.40 
6.39 
6.42 

6.44 ± .07 6.42 ± .02 

Source of Standard Solution: 
0.3752 grams of Climax high purity M0O3 (99.95% M0O3) was used to prepare 
250 ml of 1000 ppm Mo standard solution. A portion of the 002 discharge sample 
analyzed as shov;n in Table IV was spiked with this solution to approximately 
double the Mo concentration. The amount added was approximately 3.3 ppm. 

The standard deviations, precision data, indicate greater precision for the 
alternate method in four of the five tables above. 

With respect to accuracy data for the alternate method, a sample fro- discharge 001 
was spiked with 2 ppm Mo, the mean recovery for seven aliquots was .̂ 9;̂ . 

For a sample from discharge 002 spiked with 4 ppm Mo, the me; 1 recovery for 
seven aliquots was 99%. 

Although additional statistical analyses of the above data could be performed, 
we feel that the above analyses demonstrate the precision and accuracy of the 
proposed alternative test procedure. This data should complete the requirements 
for the application for an alternative test procedure. 

Respectfully-, submitted 

C. R. Sacrison 
General Manager 

' ^ • l . ^ t . ^ a - r -

fa 
fncl. 

Bcc: R. G. Dewey 
Carter Trimble 
Howard Twitty 
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COLORIMETRIC DETERMINATION OF MOLYBDENUM 
' * • Holycorp, Inc. 

"Seagents: 
* - 1 . Sulphuric acid solution: 2 parts H-O - 1 part H2S0^. 

"2. Ferric chloride solution: Dissolve 35 grams of ferric ammonium sulfate ir 
6 lb. -bottle of concentrated hydrochloric acid. 

3. Butyl carbitol: plethylene. glycol mono-butyl ether (Dowanol DS) 
4. Thlacyanate solution: 10% KCNS in KjO. 
5. Stannous chloride solution: 112 grams SnCl2.2 H2O 

100 ml concentrated HCl 
Beat above mixture until all stannous 
chloride is dissolved and solution is 

fi • clear. Dilute to 1 liter with H2O. 

Procedure for Water Samples: 

r . 
i' 1. Bring total molybdenini into solution with HNO3 as described in Section 4.1.3 

• EPA manual entitled, t-iethods fov Chemical Analysis o f Water and Wastes^ 197A. 
I 2. Transfer an appropriate aliquot of the solution to a 100 ml volumetric flask. 

Select the aliquot size that it contains from O.OS to 1.0 mg Mo. Prior concentratio: 
> of sample may be required to bring sample into this concentration range. 

3. Add in succession the following reagents: I 

A« Sulphuric acid solution to bring aliquot to approximately pH 7. 
B« 10 ml ferric chloride solution. 
C 20 ml butyl carbitol - mix well. 
D. 10 ml KCNS solution - mill well for J$ a minute. 
E. 7 ml SnCl2 solution - mix well. 

Dilute to the mark with H2O. Mix well and allow to stand for 30 minutes. 
Bead O.D. or Z T at A65 mu. Use a reagent blank. 

4. Prepare a calibration curve by transferring 0.1, 0.3, 0.5, 0.7, and 1.0 mg of 
Mo Into 100 ml volumetric flasks and proceed as in step (3) for color developncnc, 
Also prepare a blank in the same manner. 

5* Determine sample Mo content using the standard curve. 




